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OTtTtMS  of  Chemistry  have  been  exceedingly 
gpUpUed  v^ithin  thcfe  lafl:  fifteen  years.  Thofe 
iJ^ouiLCRoyj  ChaptaLj  and  feveral  other  che- 
Wcad  authors,  are  fo  diftinguifhed  for  excellence! 
m  ID  have  been  fuccefbfully  tranflatcd  into  almoft 
fiery  modern  European  language.  It  feems  un- 
iCBCTOus  and  unwife  to  drive  an  old  teacher  off* 
jfc  Sagej  merely  to  make  room  for  a  new  one, 
f^o  offers  only  novelty  of  perfon,  without  any  im- 
pwriiu  peculiarities,  or  tranfcendent  advantages  of 
Mnflion.  It  is,  therefore,  natural  to  expedb,  that 
|JIMbi7  reader  ibould  enquire, — upon  what  peculiar 
lOTEMEKTS — in  Scicncc,— in  the  detail  of 
^*ci%— in   Arrangement, — or  in  the  general 

a  modi 
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mode  of  DIDACTIC  enunciation, — does  the  jfu^^ 
tbor  of  this  new  Compendium  of  the  F[x.ements  of 
Chemistry,  raife  his  claim  to  the  Attention  of  the 
Public  ? — To  fuch  an  enquiry,  it  is  the  objcft  of 
this  Preface,  to  give  a  direft,  a  prccife,  and,  if 
pollible,  a  fatisfadtory  anfwer. 

I.  In  every  late  work  on  the  Elements  of 
Chemistry,  the  doftrine — of— a  Phlogiston, 
the  principle  of  Hre  and  of  all  the  moft  adlive  qua- 
lities of  material  bodies, — is  aflfociated  with  the 
newer  chemical  truths,  relative  to  Combuftion  by 
the  decompojition  of  Gas-Oxygen^  fcfr,— with  a  con- 
fufion  and  an  uncertainty, — ^which  inexpreflibly 
perplex  the  mind  of  the  ftudent,  make  it  almofl 
impoflible  for  him  to  comprehend  the  principles  of 
Chemiftry,  and  even  ipread  an  air  of  falfchood  and 
uncertainty  over  the  details  of  its  fefts.  Chemifts' 
in  general  had  been  fo  accuftomed  to  fpcak,  to 
think,  to  write,  in  the  language  of  that  which  is 
called  the  Phlogistic  Theory,  and  to  conduit 
their  experiments  upon  its  views ;  that,  even 
after  relinquiftiing  t/,  as  falfc,  few  of  dicm  liave 
been  able  fufficicntly  to  accommodate  dicir 
thoughts  and  language  to  the  truths  of  the  new 
system.  Even  the  works  of  die  belt  French  Che- 
mifts, fuch  as  FouRCROY  and  Chaptal,  Ihew  not 
a  litdc  of  this  confufion.  It  triumphs  in  the  che- 
mical writings  of  moft  of  thofc  great  men,  the 
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ftttT  oF  Germany.    Some  perrons  have; 

'ini  with  a  V'ttio  lo  pUafl-  all  partiti, 

^a  attempt  to  produce  ufcful  compeit<  i 

[fit  Elements  of  Chcmiftry,  m  wfvJch  the  fe- 1 

rflifiom'ofcrery  fcriw  of  phccnomena  ihould  J 

;plrtincd  both  Upon  the  principles  of  the  OH  1 

,  and  upon  thofc  of  the  Ne-js.     But,  in  all'] 

'inftanccs,  iVisconfufion  of  Theories  ofwhicli  I 

lin,  however  it  may  have  been  produced',  I 

h  perhaps  Icfs  cmbarrafTing  to  expericncei  J 

-lias  infinitely  enhanced  the  difficultiei  ( 

:ice,  to  every  beginning  learner.     In  no  j 

,t  of  fdcntific  inilru£lion,  is  It  poffiblc  for  ] 

.  ,it  firft,  to  find  its  way  amid  die  doubling?  ' 

I  jrictics    of  two  inconipatible  theories.  I 

,    in   the  firft  inflancc,  give  one  con»  I 

uf  principles  to  the  (hjdcnt  whom  yoii  1 

iJy  any  (cicncc  with  eagcrnefs  and  fuc*  1 

fcT  his  intcllcft   has,  once,  had  a  clear  I 

in- whole  range  of  die  fcicncei  then,  but| 

nt-n,  call  him  to  compare  oppoficc  theoriqfcJ 

Jc  between  difagrccing  fyftems.  * 

Tius  was  one  of  the  firft  confidcrations  whit^ 

JBpted  the  writer  of  the  following  work,  to  enfl 

I  in  its  compofition.    He  has,  every  wher^J 

led  the    reUtions  of  all  the   pliccnomena^l 

liUy  10  thofc  principles  of  modern  difcoverjfj 

^iich  Lavoisiir  is  rcfpefted  as  the  author. 

a  a  His 
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:  ?s$  S>ok,  1X1  CYCry  inftance,  fpcaks  the  Iai^;iiage» 
.ii!vi  orei:h»:s  :hc  air,  of  the  New  D^ftrinc.  That 
wVcl'-tiK,  i*,  now,  unqueftionably,  demonstrated. 
IX V  PH.  Bii:,  were  //  even  othcrwife  ;  he  cannoc 
Sic  .'iow,  chat  the  ftudent  inuft  derive  much  more 
■iiitrvccwMi  t'rom  the  perufal  of  a  work  which  ua^ 
xM'ss  v.Mtiy  one  confiftent  fcries  of  principles,  chaa. 
^  :c  J  iplived  an  illogical  medley  of  fuppofitionfl 
swcvt-xiing  one  againil:  another,  like  the  elemeotv 
c^  Nituir  in  the  Chaos  of  the  Poets. — He  has, 
nx,  lK^wtvcr»  entirely  overlooked  the  Theory  jrf 
.'V.  **.-7^*,  but  has  thrown  a  (hort  account  ofk 
Miv  ia  Appendix, — which  he  could  wi(h,  not  to 
iv  iVOJvKK  till  after  the  preceding  part  of  the  book 
•Sa.*  ^^vc  Ivcn  read.  / 

11.  In  A\  ibrmer  fyftcms  of  Chcmiftry, — except 
<v*J>-  ,hAt  adtnirable  trcarife,  the  Pbilofopby  of  Cbt^ 
w.,*r*^  by  KouRCRov, — there  prevails — an  utf/cien^ 
i  K  ,^jfa^"»  of  arrangement^  exhibiting  the  difier^ii 
^  •;  X  {vrmi^-al  fubftances,  not  fo  much  in  the  order 
o.*  ?Y,tcnu  as  if  they  were  taken  up,  one  after  ano-, 
iVr.  o'.^c  of  a  heap  carclefsly  thrown  on  the  floor; 
iNt'thc  l^l^ratory,  or  from  the  (helves  in  an  Apo-- 
ihc\*ar>'*s  Ihop.     Such  a  work  aeccffarily  propofc* 
n^  Nich  li ience  in  a  fort  of  Synthetic  order,     Buc^ 
iVrr  is,  in  truth,  neither  Synthefis  nor  Analy0« 
;K\r  Aiiv  onler  whutfoever,  in  die  manner  in  which:  * 
(he  hiitcries  of  the  different  clieniical  fubflance^  antr  ' 
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aide  to  follow  one  another  in  almoft  all  our  books 
ofChcmiilry.      This  confufion  fccms  to  proceed 
inm  mingling  the  arrangement  of  the  old  theories 
mhfofnewhat  of  that  which  would  be  obferved  in 
Ntoral  Hiflory,  and  with  an  accommodation  of 
die  v^le  to  the  conveniencies  of  exhibition  and 
operiment.      It  degrades  fcience  into  the  difor- 
derof  the  moft  inelegant  arts,     it  hinders  the  ftu- 
dent  from  expanding  his  mind,  as  he  advances^  to 
ikc  enlarged  abftraAion  of  genuine  fcience*      It 
hi  die  effcft  of  admitting  as  little  as  podible  of 
Nifoning,  into  a  branch  of  knowledge  that,  in  its 
pptfenc  itatey  may  be  ufed  to  form  the  mind  to 
dsfe  and  accurate  ratiocination,  perhaps  more  fuc* 
ctgiully  than  any  one  e](e. 

Iii  the  following  work,  a  more  fcientific  and  lo- 
||dd  arrangement  has  been  attempted.  The^fi;;- 
fkjkbftances^ — at  lead  thofc  which  have  not  been 
MAeno  dccompofed,  are  conHdered  fo  many  dif- 
m&  Classes  :  Ccmpcutids  in  which,  two  or  three 
tf  ttcfe  fimple  fubflances,  exift  in  union,  are  re- 
||idod  as  Okders:  the  Compounds  of  thofc  com* 
i  pdiDodsy  conftitute  Genlra:  fubordinate  to  the(e 
\  aethe  Species  ;  which  are,  of  courfc,  made  up  of 
?Ai£TiES;  and  thefe,  of  Individuals. 

fa-giving  the  chemical  hiflory  uf  this  fydcm  of 
fiMbftces,  the  Author  of  the  following  work  has, 
^  taken  each  Class  by  iiielf)  and  enoca* 

a  3  vourcvl 
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voured  to  purfue  its  hiftory ,  through  all  its  -fvbM^    ^ 
dinate  parts,  fo  low,  at  leaft,  as  to  its  diffeitDt  fpi^    ^ 
cics.     To  dcfcend  into  the  detsul  of  the  Individu^   ^ 
has  been  hitherto  regarded,  as  the  proper  buGncfib 
rather  of  Natural  History,  than  of  Cttfiiair 
TRY :  and  the  limits  within  which  the  Author  .ttf  , 
this  work  was  obliged  to  conHne  its  extent,  wouU 
not  admit  of  his  introducing  into  it,  any  detail  fii 
diffufc,  and  fo  much  multiplied  ♦.     Thofc  Jimf^i   : 
Jubfian€€S  which  are  known  to  be  the  moft  exxcn- 
fiye  in  their  combinations,  or  the  moft  con(p^ 
cuous  in  their  aftion,  have  been  introduced,  the 
firft :  and  the  progrefs  of  the  work  has  been  cis^- 
trived,  for  as  much  as  was  poflible,  to  proceed,. re- 
gularly, from  the  more  important  and  .onfpicuouy 
Class£s,  to  thofc  which  are  the  leaft  fo.     Not 
that  he  has  dared,  in  every  inflance,  rigoroufly;  to 
follow  that  plan  of  arrangemeni  which  he  efteemed 
the    moft    confident   with    fcientific     precifion. 
Something  was  to  be  facrificed  to  old  prejudices^ 
and  to  prevalent  habits  of  thinking :  A  certaiii  ^« 
tention  was  due  to  what  the  convenience  of  the 
writer  and  the  learner,  feemed  in  particular  in- 
ftances  to  require.     The  Compound  baj€s  of  Acids^ 
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flty  on  this  account,  introduced,  in  facceOlon,  aftei" 
^Jimple  ones.  The  hitumensy  and  feveral  othel- 
onnbiiftible  fubftances,  with  thofe  which  are  called 
jke  immediate  principles  of  Animal  znd  Vegetable 
h$£g$  fill  a  leparate  Book.  And,  in  various  in- 
Juces,  in  the  courfe  of  his  arrangement,  will  be 
iNnd  a  departure  from  that  rigorous  order  which 
lift  judgment  preferred  as  truly  fcientific,  though 
iDt  the  mod  familiar. 

^^  the  whole,  he  cannot  but  hope,  that  the  ar- 

tngemenc  which  he  has  followed,  will  be  found  to 

%  liot  only  the  mod  fcientific,  but  by  much  the 

beft  adapted  to  open  up  the  fcicnce  of  Chemiftry, 

ID  the  cafy  intelligence  of  the  reader's  mind. 

UL  The  v/ritcrs  of  the  beft  fyflems  of  Che- 
'  fliftry  which  have  been  hitherto  oftered  to  the  Pub- 
it%  anxious  to  detail  every  faft,  and  to  dcfcribe 
''Wciy  procefs,  and   every  phoenomcnon  with  the 
'4ttlioft  minucenefs  of  explication  ;  have  very  often 
*  Mxinded  into  a  particularity  in  the  ftatementof  cir- 
'^cmftances,   by  which,  that  which  they  fought  to 
-4bAc  exceedingly  plain,  has  been  rendered  fo  much 
^'-vhemore  obfcure.    They  enter  into  a  defcripticn  of 
»*'«ltry  movement  of  the   hand  in  the  laboratory, 
widi  a  prolixity  of  phrafcs,  a  coniufjon  and  inac- 
p'€ancY  of  language,    an  embarraffment    of   fea- 
.  *'iBifces.  by  which  the  mind  of  the  ftuder.t  u  utterly 
coofoundcd  and  bewildered.      Even  when,  with 
A  a  4  their 
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their  books  in  bis  hands,  he  wiincflcs  theuppetr-  , 
ances  and  experiments  which  chey  relate  i  id:  ib 
often  fcarcely  polfible  for  him»  to  trace  the  agrees 
ment  between  the  fa£ts  and  the  narrative  of  theitti^ 
Until  he  become  fo  expert  a  chemift^  that  the  iriw> 
ilruflion  of  fuch  books>  fhall  ceaie  to  be  uk&A-ty 
the  books  themfelves  begin  not  to  be  eafily-uflni 

derftood.  >t> 

'J 

In  the  follo^g  work>  it  has  been  endeavourtdbd 
perhapSj  indeed,  without  fuccels,  to  relate  chemi»& 
cal  &ds  and  experiments,  in  fuch  a  mediate  man^o 
ner  between  obfcure  brevity  and  indidindl:  pro^* 
lixity,— that  the  book  may  be  intelligible,  even  aT; 
a  diftance  from  the  Laboratory,  to  the  young  chc^;- 
mift, — that,  if  he  witnefs  accurately  performed  ex-t-; 
pcriments,  with  it  in  his  hand,  he  Ihall  eaGIy  be>. 
able  to  compare  the  fa6t  with  the  defcription  of  i^i 
— and  that,  if  he  chufe  to  attempt  experiments  bjr: 
himfelf,  without  any  other  guide,  than  this  workt^i 
-^it  may  afford  him  diredtions  much  more  fer#*> 
.viceable,  than  thoie  of  a  perplexed  and  blunder^q 
ing  prolixity.     It  has  been,   here,  endeavoured! 
to  feleft  and  faithfully  to  relate  all  the  leading^) 
and  eiiential  appearances  in  the  progrefs  of  eveiyn 
experiment ;  while,  to  avoid  tediouihefs  of  detail^£ 
---every  indifferent    circumfiance^     has    b^n,   foRu 
as  much  as  was   pofl]blc>  paficd   over  wichoiM 
notice.  .  #Lii 

IV.  u; 


'-■'I,  ofiiil  "Jbr'tTic'^urTroiJ? 

w  of  ChrmicoJ  Science^  J 

—       I     .      .  imfcafombl)-, — ihraagfi-  J 

it^oks, — dnaits  of  the  prafticc  of  fcvcrtf  1 

iiicaJ  arw,  at  2  rime  when  the  flutfenc  f 

■■'''.d   »  poflc&   aU    the  chemical*  j 

is  rcquifite  to  the  due  intcliji'  I 

:r  in  which  there  is  often  a  com-'| 

ill  ihm  is  mod  difticulr,  comp)iciited|  : 
!  in  the   fcienee  and  the  manipuUtioarfl 
1  his  comribures  more  than  any*! 
rr  the  (Vudy  of  Chemiftry,  incxi^J 
,...-^u.i.     The  fhjdent  flounders  on  from    J 
k'lD  another.     It  is,  as  if,  amid  the  IcIToni*! 
,•  who  Is  as  yet  but  learning  to  read*  J 
r  fylUbles,  you  fiiouid  here  and  there  5  f 
Ren  of  Words  of  five,  fix,  and  fevea' 
many  filent  Ictrers.    The  ftudcnt" 
I  00 :  but,  whether  in  «  book,  or  in  aft  - 
of  experiments ;  all  is  to   his  mind, 
f  and  coirftifioR.     He  may  thus  learn  the' 
?  6f  CbenjiftrjTj  he  may  even  comprehend'  1 
'    ■      '^r  that  manipulation  or  phosno-*'! 

■  Joes  not  conceive  of  the  whole, ' 

■  cannot  rightly  undcrftand  the ' 
regular  fubordiMtion    of  the  parts: 

fbiK  the  labour  of  a  whole  fife,  and  ihe^ 
fiioge  of  other  means  uf  recciviog  inftruftion. 
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can  bring  him  at  laft,  to  underftand  the  entire 
Syftcm  :  And  even  ftill,  he  will  be  apt  to  conceive 
of  the  different  chemical  ans,  rather  as  fo  many 
leparate  myfteries,  than  as  depending,  in  ali  dieir 
cperadons,  on  the  firft  principles  of  chemical 
Science.  To  mod,  even  of  thofe  who  pretend  to 
be  the  fbndeft  of  Chemiftry, — the  exhibitions '  it 
chemical  Lectures,  are  much  like  the  fleight-oC^ 
hand  tricks  of  jugglers^  or  thole  fucceilions  of 
f>aintings,  which  ate,  under  various  names,  ahih* 
bited,  as  theatrical  entertainments.  The  attend* 
ants  at  thofe  Le&ures,  go  to  fee  tricks,  to  womkr 
at  appearances,  of  which  the  caufes  and  rehtioda 
are  not,  with  due  precifion  and  flmplicity,  no* 
folded  to  them»  It  muft  continue  to  be  ib^  as 
long,  as  in  either  Books  or  Leftures,  the  difii:reiic 
fubjedts  of  chemical  inveftigation,  fhall  be  ^pit« 
fented,  otherwife,  than  in  a  due  progreffioa  from 
that  which  is  Jtrnplcy  to  that  which  is  the  moft  tem^ 
fUx.  Chemifts,  in  writing  fyftems  of  their  Sdeaoe, 
appear  to  have,  generally  forgotten ;  that  they 
wrote  for  perfons  who  were  to  be  gradually  in- 
flrudled  in  that  Science.  By  confequence,  they 
have  not  accommodated  their  mode  ofinftru&ion 
to  the  natural  opening  of  the  human  mind. 

On  the  contrary,  in  the  following  work,  !wcry 
great  care  has  been  ufed,  to  ftate  the  iadts  with^as 
much  fimplicity  a«d  concifcaeia  as.  ^poflible,.  io 

opening 
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f|imtig  up  the  fyftem  of  the  general  truths  of  the 
Mbqcc.  The  application  of  chemical  Science  to 
cqibiB  die  tnoft  complex  appearances  of  Nature, 
«Adie  moft  difiiculc  procefles  of  the  Chemical 
Ukm>  lias  been  poftponed,  till  the  general  Elements 
flfsAe  Science  have  been,  firft,  diftinftly  unfolded. 
iffikmcver,  in  the  former  part  of  the  book,  re* 
JbcDOCs  to  the  procefles  of  the  more  complicated, 
1pi&icisd  arts,  were  unavoidably  to  be  made  s  the 
)ft  brevity  that  was  not  incompatible  with  per- 
vhas  been  ufed  in  fpcaking  of  them.  The  de* 
iSk.^ Minernlo^yy  the  chemical  phcenomena  which 
ckidlD  a  true  theory  of  Geology ^  the  chemical  relations 
-of  Vgptaiicfij  the  hitherto  negleded  chemiftry  of 
zAv&Bctions  of  jirtimal  Lr/e,  have  been  introduced 
Ul^io  the  L^ft  Book  of  this  Work,— and  not  bc- 
.-A|e  ril  the  limpler  parts  of  which  the  knowledge 
,  AM  occcflary  to  the  intelligence  of  thefe,  had  been 
"fKvioufly  explained.  In  the  explanation  of  the  Che- 
JUkal'AxtSy  the  fame  oeconomy  has  been  obferved. 
fUirchemiftry  of  /Igriculturey  Bleaching^  Dyeings  the 
Hiakiag  o{  Glafs%  the  preparation  of  Tobaccoy  the 
Tiiiinrinuii  of  Soapy  &c. — has  been,  in  like  man- 
^introduced  only  in  the  fame  lad  book,  where  it 
feemcd  that  the  ftudent  might  the^mod  cafily  un- 
[^pfaflaiHJ  it.  After  every  endeavour  had  been  ufed 
lAoHliarize  the  mind  of  the  ftudent,  with  all  the 
1^  combinations  and  decompofitions  of  Che- 

miftrys 
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noSry ;  then,  but  not  till  thcR»  might  he,  as 
conceived,  eaOly  underftand  and  judge  of,  thefl)  ^ 
more   complex  dcuils.      Chaffal  diffufes  JuV 
iyftem,  coo  much,  into  accounts,  unfeafonably  Siiu  , 
troduced,  of  the  procefles  of  Art.    Even  the  mf0N(t  , 
philofophical  Fourcroy,  though  he  fhew  moreoE^  , 
fyfiemadc  propriety  of  arrangement,  yet,   amklJ , 
liis  elaborate  copioufnefs,  often  introduces  detaiian  ^ 
of  complex  procefTcs,  in  parts  in  the  progre&'dfk  ^ 
his  fyftem,  where  the  mind  of  the  reader  has  tMt- 
been  prepared  by  what  goes  before,  to  compreP 
hend  them.  '-^^ 

As  many  as  pofTible  of  thofe  lengthened  detaill) 
of  Natural  Hiftory,  which  other  Chemifts  fcatrfct:-* 
through  their  fyftems, — have  been  rejedlcd  froni 
this  one.  They  may  be  valuable ;  but,  they  tend  ^ 
too  much  to  diftrafi:  the  mind,  and  to  withdraw  ifl, 
from  fufficient  ktenncfs  of  attention  to  the  capifidt^ ' 
objed.  Of  thefe  details,  there  is  greatly  too  muckii 
in  the  volumes  of  Fourcrov«  So  much  as  feem*^' 
cd  indifper.fibly  requifite,  has  been  here  preiervedi^ 
bi|t  digreflions  into  the  regions  of  Natural  Hiftoryy:> 
have  been  fiudiuuflv  avoided.  -^i 

V.  As  chemifts,  we,  in  Britain,  hav«  becn^fi 
long,  the  humble  di(cipks  of  the  French  and  ij^^^ 
mans.  Our  Syfiems  and  Manuals  of  tnis  Scienottl?^^ 
being  chiefly  tranflations  of  the  books  of  foreignei 
do  not  exhibit  in  their  iUuflrationSj  thc^Briiift^ 
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funA  as  the  French  and  the  Germin  pnftice  of 
MMbcmical  Arts.  It  is,  cerca'tnl/,  very  deGrabIc» 
9ikmw  the  foreign  pra^^ice  of  chefe  Arts,  efpe^ 
W§if  frhcrc  diat  fore^n  pradllce  h,  in  anf  re- 
%l£^  better  than  our  own.  Buc,  in  learning  the 
of  chemical  SciencCj  if  die  ftudcnt  wiOi 
:e  this  knowledge  diredljr  uleful  to  him,  in 
country  s  it  is  undeniably  better  for  hina 
Mint  firfty  the  ufe  of  thofe  Elements  in  £ngli(h 
4M|.^  Reading  the  tmnflaced  books  of  foreign 
^Unaiftsj — and  the  Englifh  compilations  from 
AAii» — one  would  almoft  fuppofe  Britain  to  be 
Wktlf  without  mines,  iron-works,  roaperies, 
dfyiis  potteries,  glafs^works,  and  even  every  ocher 
manufafbure.  In  the  periodical  mii^ 
we  are  treated  much  in  the  fime  manner. 
kfh£i  much  eafier  to  fill  thefe  with  tranflacionft 
Lbooks  and  pamphlets  in  foreign  languages, 
[fo  procure  original  information  of  real  impor- 
to  occupy  their  pages,  that  our  magazines, 
%t«f  aknoft  al]  forts,  fpeak  as  if  Britain  were  a 
defticute  alike  of  all  art  and  all  fcience, 
what  it  derives  from  the  fuperior  induftiy 
HijlBliHiiiiation  of  the  French  and  Germans.  Moft 
docs  this  take  place,  in  regard  to  the 
Arts,  Ever  Cnce  Chemiftry  was  fb 
iJHiifliafird  by  the  difcoveries  of  Lavoifieri — 
KAttMhAncicd*  that  tht  French  alone  were  en« 
i  titled 
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rirlcd  to  diftate  in  chemical  fcicncc  to  all  Europif.'  ■ 
After  reading  almoft  all  our  common  books  of  ' 
chemiftry,  and  trying  mod  of  the  experiment^ 
ivhich  they  fuggeft, — one  (hall  be  quite  a  novice  1^ 
the  Englifh  praftice  of  all  the  chemical  Arts.     ■  ""■ 

In  the  compoficion  of  the  following  chemical  • 
work,  thereforej  the  Author  was  willing  to  intri)-' 
duce  as  much  as  poffible,  of  the  EngliCh  praftitts 
of  thofe  arts  which  depend  upon  chemical  ptin^  ' 
ciplcs.     He  has  not^  however^  been  able  to  do  thi^'  < 
fo  completely  as  he  wifhed.     It  became  indifpcg^ 
fibly  neceflary  to  him,  to  introduce  the  fcience  and 
the  fads  of  Fourcrot  and  Chaptal.    He  dia 
cot  poflefs  advantages   fufficient  to    enable   hiriX 
to  procure  all  the  neceflary  information  concern- 
ing the  praftice  of  fuch  arts  in  England.     Thte 
plan  of  his  Book,— as  to  extent,— did  not  pertii^ 
him  to  introduce  the  whole  of  even  that  littl<f 
knowledge  of  fuch  things,  which  he  aftually  pofi^ 
fclTed. 

Yet,  in  almoft  all  thefe  accounts  of  the  prac- 
tice of  different  chemical  arts  which  are  contained 
in  the  lafl  Book  of  the  following  work,  it  is  the 
Englilh  praftice  that  is  exhibited.  The  /pecifica* 
iions  of  Patents  in  that  very  valuable  periodical 
work,  the  Repertory  op  Arts;  the  precidiis 
volumes  of  the  Transactions  of  the  Roval  So- 
cieties of  London  and  Ediniurgbi  the  Tranfac- 

tions 
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|^j)f>die  Society  of  Arts,  the  PHiLOsopiif- 

r««L.SociETr  OF  Manchester,  the  Highland 

SpcuTV     Of    Scotland,    the    Agriculturai. 

ffjf  OF  Bath,  &c.  furnilh  much  impart^ot 

»,  fill  up  the  hiftory  of  the  chemical  ara 

Wc  have,  alfo,  many  feparate  publi- 

|l  of  great  merit,  upon  the  Britilh  practice  of 

f  branches  of  the  chemical  Arts,     From  ali 

^Cwrccs,  as  well  as  from  his  own  cxperienee 

LpUervaciotti  the    Author   of   the    following 

■j  has  derived  ufcful  materials  for    its  ia^ 

,,But,  he  ha^  been  neccQitriiy  much  more 

,F  upon    thelc    fubjcd:s,  tlian  he  could  have 

L  l^tcd.     He    has  explained  little  more  than  the 

I  Fjf^  of  a  few  of  the  chemical  Arts.     If  he  (hall  be 

idgcd  to  have,  here,  fct  an  example  which 

:  ufcfully  imitated  at  much  greater  length, 

—this   is  the  higheft    pratfe  which   lie 

,  here,  claim.      He  was,  indeed,  afraid  of 

ctpuiating  too  much  in  a  iioveliy,  which  the  pctu- 

ka  and  injudicious  may,  even  in  its  prefent  ftate, 

iiiSrier.dy  forward  to  blame. 

V|.  The  following  System  exhibits  alfo,  not  a 

i  fe»  tav/itiej  tf  Science. 

I.  The  opera tioTis  and  the  relations  of  Caloric, 
c/our)4  to  tje  explained  in  it,  with  an  attcn- 
^,aU  the  tranfitions  of  that  fubftancc,  and  to 
Cnt  modes  of  combination  and  csiftence, 
which 


wftibh  hiK  notiSeeii  Afphy«d^'«ii]f  Am 
mical  Syl^m/  Mfa(*h  iMK«ui%c/'^^ 
ftill  enter  into  aU  titir  chemical  reafonmgs  'ai 
periments  in  confcqucnce  of- dm*  inatcencioftii 
preci(e  aftton  of  Caloric.  Irishoped»  tta 
preciHon  with  which  it  is  'attempted  to  <mt 
eftimatc  that  a£Honj  particuhiiy  in  the  laitci 
of  the  following  work,  may  tend  to'promi 
no  fmall  degree,  the  improvement  •of  dn 
obiervadon,  experiment  and  reafoning,  id  all, 
various  parts.  -o  'J 

•  2.  Of  Light  or  Lumeriy  too,  thia  work^' 
bits  in  its  account  of  the  art  of  dying,  -  a  M^ 
peculiar  idea ;  reprefenting  Light  mewly  i 
medium  of  colour,— not  properly  an  adembli 
all  the  different  colours ;  and  referring  €dtm 
tire  to  the  minute  ftrufture  chemical  and  mo 
cal,  of  bodies  at  their  vifible  furfaces.  Thi: 
at  Hrfl:  fight,  feem  but  an  unfupported  op 
Yet,  when  all  the  chemical  fadte  concernii 
variations,  and  the  communication  of  coloun 
have  been  ducly  confidered  $— philofophers 
certainly,  find  it  utterly  impofliUe  to  refute 
new  do£trine  concerning  Light,  which  has 
here,  for  the  firft  time,  decifively  advanced. 

3.  In  regard  to  many  phoenomena  to  ^Aii 
general  doArines  of  fcientific  chemiftry  hai 
becn^  before,    carefidly    applied,— attempta 
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riiHCk  ^hfoiigbout  this  WQrk>  made*  to  ex- 
Jk  die  fQcrec  rclmions  oC^  their  differeat  ap- 
KH.in  a  manner  ftifficiently  compatible  wich 
iadpks  of  that  ivhich  is  called  the  Fkeu- 
ii  CiUrMiSTRir.  The  attempts  alvaya  ex^ 
fa«ie»£b  lefults  of  an  indtiftion  o(  Fails  and 
|jii<i .  and  therefore '  afford,  whenever  they 
m  principles  of  combination  by  which  the 
made  more  cafily  intelligible^  and  are 
fM  to  JtSbrd  inferencesr^^of  ufe  to  dired  the 
cc  of  the  Arty. 

Il  U  neither  a  hopeieis  nor  an  ufclefs  tafk,  to 
QHK  t0  ir^fce  ibt  cbangis  which  have  iaken 
Mt-  .ibs  matler  of  this  Earthy  Jince^  il  was, 
ftl/jfuOiJ  io  ibi  operation  of  tbofe  Laws^  by 
jfU  Us  fhetnomena  are^  at  pre/int^  regulated. 
Krfs»lo  cultivate  the  fcience  of  Geology,  or  to 
MIpu  is  called  a  Theory  of  the  Earth. 
fmat  mankind  began  to  think  with  any  de- 
CiCPIiiprehenfion^  concerning  the  origin  and 
(irufture  of  the  orb  which  they  -inhabit ; 
both  learned  and  vulgar,  formed 
Theories  of  the  Earth.  While  its  re- 
IrM  At  reft  of  the  planetary  fyltem  were 
its  whole  furface  not  yet  furveyed, 
unexplored  $  fuch  theories  were  ne* 
^  JN  kaperfefb  to  deferve  any  particular 
■K^^iFhe  progrefs  of  Aftronomy,  of  Naviga- 

b  tion> 
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tion^  of  Gei^grapfay^  Chemi(}r7>  Mioei-aIog7>.ftfi^^ 
Natural  Hiftory,  haSj  in  modern  times,  added  ^,| 
much  to  our  knowledge  of  the  Earth,  that  wcmifqg^ 
conlider  ourifelvcs,  as  having  advanced  much,.t>f^^ 
yond    the  ancients,  towards  the  formation.  o^J^j 
true  fcience  of  Geology.    Burnit's  Theory,  f^^^ 
the  Earthj   was  but  a   theological  Romanccr^t^ 
BuffoH  intermingles,  in  its  cpmpofition,  muqh  9J^ 
fublimc  fancy*  with  valuable  fa6(s  and  pleafi9||[j^ 
philofophical  fpcculation.      Wbiteburftj  Ve  Lu^^i 
Huaujfre  have  contributed  a  vail  aflemblageofiaQii^ 
and  many  ingenious,  fcientific  fuggeftions.    hnty^^ 
alf  our  bolder  Gcologifts,  the  late  Dr.  Huttoh,  qi^ 
Edinburgh^  and  the  prefent  excellent  prefident  .(^^ 
the  Royal  Irish  Academy,  have,  in  the  coi^.^ 
(Iruflion  of  Thcoi  ies  of  the  Earth,  afforded  d^^^ 
beft  fatisfaftion  to  the  fcientific  world.    Even  thcj^' 
Theories,  however,  of  thefe  illuftrious    'PYixlafj^iy 
phcrs,  arc  obvioufly  imperfeft,  and  very  far  froqpTgi 
having  attained,  eidicr  in  the  one  or  the  other  in^^' 
Itancc,  to  the  trudi  and  ftability  of  unqueftionaU^t 
fcience.     On  this  difficult  ground,  the  Audiqr  g^r 
the  following  Work,  has  alfo  dared  to  tread.    i%^^ 
has,  in  the  Uft   Book^   propofed  a.  Vie^oa  of  tkf^\ 
Origin    and  more    remarkable  Rroohtions  of  fiffjjl 
Earthy  which  he  believes  to  be  fupported  by  a  ni^|^ 
general  and  uniform  confent  of  Faffs  and  /ina/cgia^ 
than    depofe    in   favour  of   either  )he  Theg^ 
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of  Hcrro^,  or  that  6f  Kirwan.    He  gives  ir;  ' 
BtH  te  abfolutcly  the  ultimate  truth  of  Science^ 
cbncrrn^ng  the  arrgin  and  revolutlofts  of  this  ter- 
vArial  ^obc,  but  as  the  moft  fcicntific  account  of 
ditib,  which,  in  the  prefcnt  ftate  of  our  chemical 
tod  diincfalogical  knowledge  can  well  be  given. 
He  Bas  produced  it,  that  if  not  itfelf  unqucftionable 
Ufncc,    it    fnight>   however,    promote    refearch 
rif  tfifcuflion  in  a  department  of  fciehce  fo  truljr 
iaportant. 

'5.  Chcmiftry  has,  never  before,  been  applied 
•til  Aic  care  and  accuracy,  to  direH  the  labours  of 
J^iuifurr,  and  to  explain  the  phenomena  ofVegeta* 
tiifn.  In  the  following  work,  and  in  its  lad  book, 
«iB  be  found  an  attempt  to  explain  the  germina- 
mikf,  Ac  growth,  the  florification,  the  ripening,  the 
mSttf  of  plants,  upon  chemical  principles,  and  by  an 
iodoftion  of  &(fls,  which  will  probably  appear  found 
nt juft  to  all  thofe  minds  which  are  not  withheld 
If  iBDreafonable  prepofTefTions,  from  embracing  the 
inil&"when  it  is  prefented  to  them.  The  ordl- 
Hff  fiinftions  of  vegetable  life,  are,  alfo,  placed  in 
linr  light,  by  the  application  of  the  principles  of 
0Kiniftr7.  The  Author  will  not  affirm,  that  he 
Mr  "been,  every  where,  completely  fuccefsfiil  in 
lAidt'lie  has,  on  this  head  attempted.  In  truth, 
ilt'ffig/lehfy  cf  Vegetables  has  not,  hitherto,  been 
fiiMtiitiy  explained,  to  enable  us  to  trace  all  the 

'*     .  b  2  chemical 
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chemical  phoehomenii  df^Ac  b^gkhlc  AihflTdifi'Af 
vegctaWes.  That  what '-  is  hci^  mi*<!5^J  «^  i 
explain  fome  part  of  thore  fbn&ions,  lAbft  fiifit-  i 
faftorily  than  they  have  bein  before  iexJiliiiiSB?^  ; 
and  may  introduce  into  this  departtartil'f^6F^|ihaifti  \ 
fophy,  a  new  fpirit  of  invcftigation,^i$  the  tiMiBfe  :| 
that  the  Author  prcfumes  to  hope.  Thcrtf'ff4ik  i 
jprovincc  of  philofophy,  of  which  the  ^Itt'i'dbbii  ^ 
would  contribute  more  to  the  improvement  ^^t^4B|  ^ 
moft  beneficial  of  the  Arts  of  Life.  ?iu3fia.  .^ 

5.  The  Medical  Art; — on  accotint' ciT  ^^  >, 
complexity  of  the  ftruflurc  and  funaibnS^W^&^ 
Animal  Body^ — as  well  as  on  account  of  thb'hdfft-^ 
berlels  relations  of  this  body  and  its  ftmftiikU^flbw 
all  the  parts  of  the  furrounding  fyftem  of  tfi9i^|^^ ' 
remains  ftill  in  an  exceedingly  imperfeft  ftattS'  ''V^. 
have  attained,  as  yet,  to  but  very — ^very  f<^  j^fi«. 
ciples  of  medical  fcience.  Though  cuhMtffi^j 
from  the  earlieil  times,  Medicine  i^s,  longf,  timl»;^ 
more  an  imp  of  Superftidon,  dian  a  th3^M' 
Realbn.  In  the  days  of  Hippocratss^  IndeA^L 
confiderablc  progrcfs  had  been  made  ih^^  ^^fllv 
ie(5Uon  of  a  body  of  fafts,  towards  the  ccfURr^SS^ 
of  a  fyftem  of  medical  rules.  Frotfi  ^HiJi '¥ 
however,  till  Anatomy  began  to  enfaojgb 
fearches  and  difcoveries,  in*  thci  hands  of 
Medicine  continued  to  be  praftifed  wiAdukP 

provemenc    It  was,  during  the  dart  ^^d^ 

bill 
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#tp^-  of  modem    Europe^    the     impofture  of 
{^cft^^  the  folly  of  old  women,  the  quackery  of 
:ffjjgk  coiprics.      Science  and  learning  could  not, 
WfnfAm^ly  after  their  revival,  do  much  towards 
j(|cf^iiprovement  of  an  art  fo  complex,  fo  refined, 
^jiprfully  interefting  to  all  the  hopes  and  fears  of 
^f^fu^    Ufc.      Paraceuus    and    the   alchemifts 
jjl^.the  noftrums  of  chemiftry  to  thofe  which 
had,  before,    derived  from   vegetable 
The  difcoveries  of  the  anatomifts,  and 
^Hfogrels  of  the  mechanical  philofophy,  taught 
JjjjT  |unfi  fFn  i  of  medicine  to  attribute  almoft  all 
^^gphcenomena  of  health  and  ficknefs  to  the  (late 
^^^'Uubanifm  of  the  animal  frame.     Amid  the 
.copij^f^  attentions  which  were  paid  to  the  phy- 
jjp^iHpK.xrf'  the  animal  body,  and  in  the  progrefs  of 
fhjiical  and  moral  philofophy, — it  became  fa- 
to    confider   vitality — in    the    varying 
the  Vis  Naturx^ — as  the  only  grand  prin- 
which  animal  health  could  depend. 
Theories  of    Hoffman^    CulUn^    Brown, 
r  difciples,  are  lb  many  fyftems,  widely  re- 
^m  the  truth  of  genuine  fcicnce,  which 
vilalityy — as  adting  with  a  ibrt  of  myfte- 
[^IplljOgei^oo  in  all  die  phcenomena  of  health  and 
p^^d  as  influenced,  in  its  adlion,  by  ex« 
tiC3>  in  a  manner,  in  which  the  laws  of 
j^^fi  and  chemical  attraclion,  have  little  or 

bj  no 
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.no  p2Ltti  In  tlie  later  applicacioa  orpndumauc 
-^hcmiftry  to  niedicii^e,  artd  of  the .  gafcs?  ^ite 
-r^tmedifjj' by  Dr.  Beddc^es  and  otbeiSy-HiCt'tt, 
perhaps,  not  too  miich,  to  fay,  chat  there  is  itndi 
.more  of  tncrc  crttpiritifm  and  of  the  fuggcftion  i  ilr 
prefcripcion  of  chemical  fpccifics,  than  of  ^4A)r 
cftablilhmenr  of  principles  upon  the  knowledge  of 
riiat  part  wiiich  the  laws  and  relations  of  Chemiftry, 
perform  in  all  the  funf^ions  of  Animal  Life.'^tin 
diis  (tare  of  medical  Science,  or  rather  l^heory^ttie 
Author  of  the  following  work  has  endeavoured  ilo 
DEMONSTRATB,  that,  in  all  the  funOi^nif'i^^^ti 
^imal  Pawirsy  whether  in  health  or  ficfe^neili 
there  intervenes,  between  the  agency  of  mecbMiJk 
and  vtecbMiUat  caufes — and  that  of  vttainj^^^ 
CHEMICAL  aOency,  the  thorough  knowledi^c^'^ttf 
whichj  can,  ak>ne,  enable  us  to  ellabltfh  the  4(ycifl. 
dations  of  true  medical  fcience.  This  do^toe 
.  13  entirely  new  in  medicine.  If  true;  it  is  of  infU 
nite  importance.  Of  all  the  applications  of  Che* 
iniftry»  it  muft  prove  the  moil  beaudful  and  the 
moft  interefting.  It  cannot  but  confer  new  dignitjr 
oA  chemical  fcience  i  (ince  it  exhibits  it  in  this  new 
relation  to  the  principal  ufiUdcb  of  human  life. 
That  the  ge?iera I  truth  is  fully  demonfitated^  the 
Author  entertains  the  ftrongeft  confidence :  That 
he  may  have  erred  in  fome  of  thofc  particular  de- 
tails into  which  he  has  attempted  to  follow  it,-^is 

exceedingly 
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'c'.Iy    prohBblci,    He   camiei   but  ht^, 

rite  troljr  candid  aad  philoruphtcal-[)Ky- 

will  be  DWDcd  to  have  opened  up  a  oew 

^   iur   medical     ibvefli^uon,  whkli,  in    prf-  i 

.  rutcc  (o  almuil  all  Dthets>  deferves  to  be  inlianiljffl 

■  ki  diJigcJUly  explored.  7 

5.  la  fc^p'.rd  to  LiM£  and  the  Fixed  Alk&u 

-but, «rpecialty  in  regard  to  Lime^— he  has  v 

;';  ;i  doclrine,  which,  though  t 

litly  Supported  by  many  fajfis  and 

:  ! .  lias  tVJt,  indeed,  pulTcilcd  fufHcienc 

>  tor  making  thoIc  dccifive  £Xpcrimena, 

ihe  truth  or  (utility  of  this  new  dodrmc 

/      afcertaiiied.      He  has,  however, 

cxpcriEnencs  wi:h  a  plainncfs  o( 

„,     :  ___ii  uiay  render  it  very  caly  for  any 

who    polIeQcs    a    kboratoiy    and    tFie 

T-requifite  advanuges,   to  perform  them.— 

^ttlC-  iJtntity    of   Limb    '.tritb    Okygcn    (hall 

will   produce  a    change  in  all 

,  tittle  Icfs  important  snd  admira- 

:  gtcateft  of  thofc  wiiich  have  relulted 

ifches  and  djfcoveties  of  chemical 

in  the  .  courfe  of   thefe  lad   diirty 

,  expcricuents  arc  by  nijtely-ning  out  of 

-i'^-,  performed    impcifcttly, 

■  :  ot   UTic,    fcicncitic  vigi- 

iittie  fiirprize  to  die  Au- 

^.ioT  (hu  tiouiiiic, — jf  the  experiments  which 

b  4  he 


he  i^conrrnends^;  ihouM  be  often  tricJ/-^  vWtfifttgP 
ap^JcaHiig  to  yt^  thdfe  refults  which  h6  eMicflig|B 
cxpcftsfiromtheih;   •  i.  -  .ouiifli 

•6.  Since  tfiii  difcovcries  of  LxirinsTtt,  '^Wifi^ 
reteivtd,  as  gcn?5ne  fcicntific  dllcovcrics ;  ttftio^ 
attempts  have  been  made  to  evince/  tbtt  'iivefi 
wanted  the  merit  of  brigihality.  Rey/  IMqp 
Black,  Prieftley,  CaVendtfli,  and  more  •^laitl|u 
Mayow  an  Engliih  chcfnift  of  the  laft  cetitoiy;^ 
have  been  afBwncd  to  have  been  the  trtic"  A©w 
thorsof  all  that  was  fubftantialfy  valuable  iiilLdnq 
difcoveries  for  which  LAToisnit  had  been  ^raiftd. 
Such  attempts;  fo  far  as  they  are  invtdhup^  <isM3 
ferve  the  warm  reprobation  of  every  thic  fifendit^- 
genius  and  fciciice;  fo  far  as  they  hares  beesi 
prompted  by  the  ingenuous  phUofophical  Mriofie^ 
of  tracing  the  progrefs  of  human  opinions,  slnd^dtP 
flow  maturation  of  ufcful  difcovery ,^ — they  dderMi 
the  highcll  praife.  Under  the  influence  of 'thw 
hft  principle,  the  Author  of  the  followii^  "Wcffk^ 
has  endeavoured,  with  feme  pains,  to  afcettMil' 
how  hr  LAVorsiER  had  been  anticipated;  ih -hif:; 
difcoveries,  by  others  ?  He  has,  in  this  Tefearob^j 
found, — in  a  book  that,  for  the  knowledge  whieb: 
it  contains,  for  the  eloquence  which  it  breatheSi^ 
and  on  account  of  that  grand  fcicntific  effort  torthej 
honour  of  which  it  is  confecrated,— ought  toi  J)C£ 
in  every  perlbn's hands;— he  -has ■  lbund-*-c«en  So^ 
Spr att's  History  of  the  Royal  Society,  an 

account 
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•  oC  ^.3'bimy  iff  (^mitffiion^,  m^^tJKJxlj^ 

^iM9  Am  of  LavoififT^  buti  ^qfely,  idcimcjOjIji , 

■Ubtubly   the  lanie  i    a  theorjMuppotrted^  ioot.. 

bgfk^  iadicatioa  of.  41  train  iifcxperinients  iK>t 

lift4IPple>  cl^sm.  that  of  the  Fttacji  .QhcmiO^  J(, 

f^hk^th^  this.  Theory ^d,  the  cxped-. 

iiidicatcd  for  iu  fupport^  fbo^ld  have  bceo . 
ift^  ta    ^fi  French,  .Academjci^.     It  ia- 
iftnmihing,  that  ata .  c vii^Qce  aod^  J» .  cQincidencc. 
mlKdiat  of  XavQifi«r>  (hould not  have  been. (boner, 

byi^r.-Of  the  ^doiir^ of  the  writings,  the.  iqven*, 
and  .the  fcienti^  ardour  of  Count  Rumjford^ 
A«chpr  of  the  following  Work,  is  one  of  the.. 
xnlQUSt   and  the  molt    refpectfuL     Bux^ 
RuUFORD  himfelf  has,  evidcndy,  no  other, 
than  to  afcertain  the  truth  of  fcience  in 
to  the  futgeds  of  his  inveftigation,— and  tOt 
^^tfaat  truth  as  happily  as  poflible  to  the  prac-^ . 
Hto^oC  the  Arts,  and  the  ufcs  of  Life.     The  Au« 
ihA^ef  this  Work,  therefore,  has  not  fcrupled  to 
fomc  of  the  do£bines  of  that  Philofo* 
vhichj  though  generally  received,  feemed 
entirely  erroneous.     Thcfe  doftrines  are — 
^■li/^rlikh-reprefents  water,  as  a  non-condu£tor 
Abut^  widi  Sbai  which  feems  to  reprefcnt  Heat 
mMf  a  modificadon  of  modoq, — and  /ome  fub- 
«iHMe  pofioODS  depcDdcnt  on  thofe  two  lead- 

CS^  -     I  .      ..         .         t      M  .      1  >  O     ' 


jbg  -ones.  PcrHspi,  that  which  b ,slie«e^,&uaA9 
yrik  be  jcon&fled  ca  ha!iFe  Sbswih  that  the  comcBed 
lio&riaes  caonoc  be  true.  The  vievra  and  BTgdB 
rtients  •  fuggeiledj  witt  be  fcmod  topofiefs'^itir 
Aare  of.  noveky*'.  It  niay  at  feaft  be  hoped^.afatai 
the  attempt  canadt  give  ofience.  .  -3; 

'  8.  The  photiiomena  of  E&BCTiticiTy  imib 
been  obfcrved  with  confiderable  diligence.  vlQdi 
the  compoGtion  and  intimate  nature  of  the  EleBrii 
Fiuid  have  been,^  as  yet>  but  litde  ftudied.  Obt 
£:rving» — that^  in  the  flafhes  of  lightning:  and  of  tfas 
ek<flric  fpark>  there  is  certainly^  Li^i^^^-HhatpaM 
€onsbuftion  by  lightning*  there  is,  certainlyvioii 
ai6lion  of  Fire^-^znA  that  none  of  the  other  phttno^ 
mena  of  Eledricity,  are  incompatible  with  tteidni 
ef  its  being  a  compound  of  Light  mlk  c£fitt| 
under  a  particular  modification :  the  Author  lias^ib 
the  following  work>  reprefented  EleAricity  as  beu^f 
probably  of  this  compofirion;  and  ho  >V9)^ 
anxioufly  wtflies,  that  the  attention  of  Chetnml 
Philofophers  could  be  turned,  to  a  more  accurki  ^ 
examination  of  this  fubject.  .l^i.4>^ 

Thefe  are  the  moft  reniarkable  particulara -Jl^/^ 
which  the  following  work  claims  the  merit  i^foito^ 
ginality  of  Science,  jts  Author: has  e^r'becofl 
opinion, — that,  nothing  can  be  more  facal  to^gei 
than  plodding  ever  mere.  compilationsr^tltMy^ 
thing  can  be  a.furer' proof;.of  dulkiefij:^'iluu 


^  R  E  F  A  C  r.  xsvii 

M^iUqmmied  wib  ma^  t9pics  of  knowledge^ 
Wfemcver  having  che.cnergies  of  your  own  mind 
j^pHcd^i  while  you  contemplate  them,  to  generou 
:of  invencon*  He  will  readily  confels, 
,if  :diere  be  not  fomewhat  of  a  fpirit  of  orii- 
g^iity  breathed  thfo^houc  the  whole' of  his 
SUrki«— it  cannot  be  fit  to  put  into  the  hands  of 
Ihfifyoung  Chemical  Student. 
uxlfilL  In  teaching  every  branch  of  knowledge^ 
idttght  to  be  a  primary  objeffe  with  u$>  to  teach 
Hft^  ^^^^  to  improve  and  invigorate  for  all  com-* 

fMipOfes,'  the    REASONING  FACULTIES  of  thc 

Bur,  thofe  ftudics  which  defccnd  vtry 
into  minute  details^  and  dwells  as  it  were, 
fc,  almoft  alone, — have  been  obfervedy 
enfeeble,  than  to  invigorate  and  enliven 
A^zcRcftfoning  Powers  of  thofe  who  cultivate 
I^M^.  With  Natural  History,  notwithftand* 
\  ^j^vthc  beautiful  Order  and  Abftraclions  of  the 
Arrangement,  this  is,  eminently  die 
:  Chemiftry,  too,  while  it  deals  chiefly  in 
dBttiky  without  fyftem,  or  in  wild  unfubftantial 
itaqr^  Qiuft  be  equally  unfavourable  to  all  habits 
ifatelfand  clofe  ratiocination.  While  its  pro- 
of Synthefis  or  Analyfis,  took  little  or  no 
fiftliriit^of  infipid  refidiies  or  of  gazeous  products ; 
pAlMmded  to  confound  all  the  difcrimination,  and 
,  Mivdiont  of  Logic.  In  its  modern  flate  of 
j  improve- 


ifti^rov^mcht;  ''CiKffliflh7;!h».?hecotM7f^ 
pAylt  o(  b^ing'  tsugivt'  in  'iuch^ar  *>inH5Mr  iNi^ 
txttfifXify  the*biM  per6AN)n'.i6ff«rcafimtng)  Md-rljl 
liibitiKite  the'tnind  of  him  vko.  .ftudies  it,  tUi^tf 
hc^  ufe  of  hts'  reafoning  fiicuhtct.  l.NMbiiK 
efcapes  obfetviation  t  Every  thing  i»  ii^w.#A^ 
mated  with  the  utmofl:  preoifion  whkht  iltivjs 
poflile  to  uic,  while-,  we  have  t&  do»  vnM':rirttll 
Relaiiansj  as  in  Meiupbyfiis  and  MaSbm^iUt^  hdt 
with  Exifiences.  The  laws  of  G^JH{^»t,iiodrfili 
language^  are  kfs  remote^  than  thofe  of  J^iithi^ 
m^tiiSi  from  thofe  of  the  buiineis  of  OMBUHii 
life:    And    habits    of  reafoning    apt. to 


uieful  in  the  world,  are,  therefore,  Co  be  vacqUiiMl  . 
more  eaHIy  from  the  former  of  theieicieaceis,itlM|i 
from  the  latter. — Thefe  sdei^.have  b()eii:)H|d%^.| 
fhiritly  prefcnt  to  the  mind  of  the  Author  ^HRUB  ^ 
the  compofirion  of  the  following  work.  .:^f(cl|i0  ^ 
endcaroured  conltantly  to  combine  6^s  ^1^  ^ 
with  principles,  to  keep  the  -  fniod  of  hioir^lliP  ;^ 
ihall  perufe  this  Work,  ever  awake  to.tlie  jVyy;^ 
lyfii,  to  the  Induftion,  to  the  Synthetic liib^e^^fy^^ 
of  particulars  xo  generals,  throMgh  wbisb 
train  of  the  compoficion,  naturally  coadtoft^^ 
has  endeavoured  to  avoid  all  thoie  Jcngthenied. 
of  Abllraftion,  thofe .  lefinementr  Jn  Specalh 
during  which  the  mind  is  apt  to  be  bewilden^i 
wine  of  that  frequent  re&ioice  .  i^ 

with^ 


4fclttOC>vhidv  ir.  can  ncrcr  think  with  'KStear^-  eiier- 
fcftt  imeHrgence^' 'Off  tht  other  hand,  he  has 
4rlM&  m:uv6id  chofe  pr^r  det^b'of  uncombicied 
^iSi;  in  the  explication'  of  -which/  the  mind  is-sot 
jirirtStfily  prompted  tor  abAra^bioa  and  generaliza* 
4kk.  If  he  da  not  exceedingly  miftake,  the  icarner 
%ill  ftodies  Chemilhy  in  books  unfolding  it  in  this 
iMintf s* will:  find  the  true  ufe  of  rational  Logic,  to 
M  mott'  perfeftly^  acquired  in  this^  than  in  almoil 
iiqibodicr  fiudy. 

-vi*1U.  itr  is  not  at  all— to  belie  the  Syftems  of 
flnnftry,  which  have  becn^  hitherto,  fubmicted 
mhe  World,  in  Englilh, — to  affirm, — that  Style 
^■t^Miy  little  of  the  regard  of  their  Authors,  in 
^tiWr«€btiipofition.  The  fame  thing  may  be  /aid 
"MlflKft  all  thofe  books  which  treat  of  the  Phyfual 
iftllllCii,  Now,  in  every  fpecies  of  compolition, 
)pfb^ixty  and  perfpicuity  of  Stylc,  mud  ever  be 
ii^Skit,  utmofl:  importance.  They  make  abdrufc 
flbeif' infinitely  eafier  and  more  pleaiing :  They 
"ffdk  H  charm>  even  to  what  is  frivolous  and 
Mpif.  The  Pbyficai  ScienceSy  properly  underftood 
liM  jlbi{)luned,  are  not  more  incapable,  than  the 
^Hm^  Sciences,  of  this  propriety  and  perfpicuity  of 
#fltjll 'in  die  explication  of  them,  of  which  we^ 
iMf'^Kak.  In  the  progrefs  of  the  Arts  of  Com- 
flAhlfl^  fome  happy  fpecimens  of  this  have  been 
MMttdL    Why  Ifaould  not  Chemistry,  as  well 


2i  that  -wKltK  is'  caHed'  i«towW  lW2^ii(>*j',^*iw8-tt*»i 
fliart  in  thofe  advantagfa  ?^l»f  was  the  *»<fc";*f  th»il 
AuthW  of  the  folbwing  Work,  i»  give  hisf^bbbl9<) 
the  advajitagwbf  ooncifenefii  pcffjHcukyi  arid  pftfiWJ 
priety  of  Stvw.  The  MOtr  who  eat^aajn 
ptfhifes  it;  if  he  (hall  eaQly  anderftnid th^  fejAtt^ 
aiid  fliall  find  it^  to  poflejs,  in  a  raionaMit  -dtgMlfi' 
that  livelineTs  and  tbofe  attractions,  whidi  ib)9" 
guagc  and  fty le  have  to  beftow, — ^will  be  %cS  MtP* 
to  decide  concerning  the  Author's  fucce(s  ih  rc4 
gard  to  this  object. 

IX.  A  laftt  though  perhaps  not  to  every  onCt 
the  Uqfi  confideration>  is»  that,  as  elementary 
Books  ought  to  be,  this  work  has  been  contrived ' 
to  contain  the  greatefl  pofTible  quandty  of  mattcft 
in  the  fmalleft  volume  into  which  that  mactev 
could  be  eafily  condenfed.  There  exids  not  ac 
prefent,  in  Englifh,  any  other  work  upon  Che« 
miftry^  in  which  the  ftudent  may  find  fo  much  in^^ 
formation  within  fe  little  reading,  and  at  fo  fmaU 
an  expence.  This  argument  comes  fo  dircAIjr 
home  to  men's  pockets  and  heaits,  that,  to  eii« 
large  upon  it>  were  ncedlefs. 

On  the  whole,  it  is  not  meant  to  infinuate,  thak 
the  following  Work  has  not  many  fiiults,  which  tfa*  [ 
intelligent  reader  may  eafily  find  out.     It  only  ap»  [ 
pcared  neceflary  to  fhew  the  ixpre/s  defign  of  di| 
Author,  and  the  grounds  on  which  he  would 
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PREFACE.    : 

i|(||ii|ij9j0rk^^  eftablifh  his  claim  to  public  atten- 
itk  J^wsairacies  in.  language^  errors  in  fads,  vani-* 
ttfl^'thcoiy,  dcScienciesand  redundancies,  fome- 
dq^  <Ur9r4er — ^d  Xomccimes  pedantry— rof  ar^ 
appKiit*  will,  no  xloubt  be  eafily  difcovercd  in  the 
6|j|^f  this  work.  Yer,  if  its  judges  were  to  be 
dn^qljpcaAdid  and  judicious;  perhaps,  the  Author 
«m|d  h9yc  lictlc  rcafon  to  dread  extreme  (evericy 
iij|(  i^itteacc. 
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r  the  laws  of  that  aUrc^kn  vihuh  takes. 
t  imrtHtt  camponent  particles  sf  natural  bodiei  j         t, 
!  of  the  attraflion  of  graviiallon,  which  w^^ftj?^' 
:  between  Aich  boilles,  only  in  the  ratio  of 
smailcs. 

traflion  and  the  attratftion  of  gravi-        i. 

i2ps  fubfifts  in  nature,  fomc  fccrct  con-„iaii^  be. 

•  hitherto  eluded  the  rcfearches  of  philo.'""^  =*>«- 

f  one  day  be  difcnvered,  that  both  iheTegenecil  m* 

D  belong  to  the  fame  great,  ultimate  law'""*'"''' 


I  been  defined  by  others;—'*  A  fcience       j- 
[  13,  to  difcovcr  the  nature  and  proper- jjS„i,ip„, 
f  means  of  analyGs  and  fyathefis  j" — "^  chamit. 
A  «  That  ^^' 


■  ^lUt  of  Chemijlr 

^  -  -he  intimate  mutual 

-.  ^«icc  which  examir 

^,ifti  offqa  natural  bodies 

Jut.  none  of  all  thefe  defii 

f^f  powers  of  ihc  fcience 

ita£oa,  of'ta  licoit  its  fii 


^^.  ^v  ihc  fubjefts  of  chemical  re 
_,j^^[mg  the  ferrcllrial  mafs  . 
«  ds>Js  whicb  penetrate  its  cavit 
I  the  xrhl  fubftances  eircunif 
n  the  centre ;  the  fires  which 
diatcs ;  all  inanimate,  unor? 
^^Mcrl^che  fubjefts  of  tlie  chemifl's 
t  ^tur^i'fl  who  remarks  the  diveil 
irtace,  or  of  the  unlural  philofiph 
t  manner  they  are  influenced  by  tb 
^SOti.  Even  when  moulded  by  the 
;,  iiiio  the  organic  forms  of  vegetables 
\  choft  powers  of  growth  and  irritab 
alive  life  leems  to  conllA  :  ftill  matter  pi 
t  which  cbemilVy  delights  to  ex 
y  to  be  fubjccl  to  thofe  laws  which  it  is  if 
Organized  into  the  forms,  and  ii 
_rbratbt  of  anunal  life;  matter,  in  its  minu^ 
K  |Hitkles,  dill  remains  fubje^  to  chemical 
While  the  fap  fwells  the  hud::,  and  expan 
|y^  «f  the  tree ;  while  the  blood  circulates  throu 
m^  of  the  animal :  vitality  may  predominate  over  ' 
«rf  atinAimi)  and  wield  it  to  its  ufes ;  but  never  6 
)f.  When  in  the  vegetable  or  animal,  the  principle 
%  dtinguiflicd  >  the  laws  of  this  attra£U<>n  then  i 
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Central  Nature  of  the  Science  of  Chcmi/iry.  c 

rights,  and  quickly  diflblve  the  organization  of  the  BOOK  L 

Sect   I 

.     So  mighty  arc  the  powers  !  fo  vaft  the  province  of 

!  ftill  grafping  matter,  amiJ  all  its  infinite  chan- 

!  comprehending  all  that  is  in  the  univerfe^ 

die  pure  energies  of  intellcA,  alone  ! 

cxacniniaff  the  laws  of  that  attraction  which  takes 

between  the  minute  component  particles  of  thefe  bo-andrl/Jr/- 

chcmiftry  employs  cither  (Implc  observation,  or*'*'  "f  **** 

r  r^    meant  |pr 

EXPERIMENT.     It  cithcT  obferves  the  proccfTcs the  inveAi- 

incdlantly  taking  place  in  the  great  laboratoryS^"**?.^ 
;  or  inftitutesi  of  purpofe  for  this  or  that  difco-Tcicncc. 
new  procefTes  of  its  own.     When  I  obfcrvcy  how 
douds  are  c^ufed  in  rain,  how  the  torrid  heat  of  the 
riUiers  the  verdure  of  the  f.i^lds,  how  water  is  con- 
to  iccy  how  metallic  fubdances  often  lofe  their  luf-         » 
nd  arc  corroded  away  in  the  open  atmofphere ;  in  all 
inftances,  I  then  acquire  chemical  knowledge  by  fim- 
^OBSERVATioN.    When,  again,  I  kindle  a  £re,  that  I  may 
kicl  upon  i'ome  coiribuftlble  mattery  when  I  immeric 
LlaEd  in  a  iluid,  that  I  may  difcovcr  whether  the  folij 
be  dilTulved,  in  confequence  of  the  innneriion  \  when 
^anempc  to  meafurc  the  heat  of  the  atm'jfphere  by  ati  in- 
[jbomcn: ;  in  theie  and  otiier  fuch  cafes,  I  invefligate  che- 
truth  by  r.xpERiMiiN  r.    Of  the  chemical  knowledge 
■qdred  by  oljhvaiiony  every  man  pofieiTes  more  or  lei's. 
%  fimple  Gtjervjiion  alone,  even  a  very  extenlive  know- 
fad^  of  the  chemical  qukilities  of  bodies  may  he  obtained. 

Bo,  mere,  unaiTilled  obftrvation  b  ever,  fo  inaccurate,  \o        ^ 
fl^fift  to  accident,  and  fo  little  capable  of  accomplifhing^i''^'*/'- 
■if  cnatinuous  and  conne^ed  plan-,  that  chemical  rcfearch principal 
ihwftilwavs  airumes  the  form  of  lxplrimen;-.     Thj  Ai-"?^^"*   ^"' 
AvMrj  mufc  be  ccn(lruu^:d  ;  i\\c  furnaci  mull  be  kindled  v.inccment 
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up 
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K  L  up ;  the  water-batby  the  finitbiaL  tUe  dndi 

muft  be  interpofed  between  tbc;  naked  £r&  uid  X\k\ 

under  examination  \  cupels^  cnidUcSy  alodeb  muft  bf|^^ 

ployed  s  the  thermometer  the  pyrometer^  the  h] 

muft  corfeA  the  calloufi^fs  and  inaiccuracy  of  ien(a 

the  air  muft  be  meafured  out  in  bottles^  and  the 

muft  be  weighed  iq  a  balance ;  in  order  to  our 

any  ufcrful  progrefs  in  the  fyftematical  knowledge  of 

mical  fcicnce.     Even  where  feries  of  expcrimenh  have 

been  regularly  inftltuted,  by  ardent  philofophical  em 

into  this  branch  of  knowledge ;  yet,  ftill,  the  greatcft- 

of  the  moft  important  chemical  truths,  have,  even  in 

fituations,  been  derived  from  experiment.     The  arts  of 

mincri  and  of  the  metallurgift,  furniihed  much  experim« 

chemical  knowledge,  before  chemiftry  htid  yet  begun 

profecuted  ;;s  a  fcicnce.     Many  of  the  moft  important 

mical  truilis  have  been  difcovered,  in  confequence  of  fi 

pcriments  inf^ituteJ  for  the  improvement  of  the  fcieno^l 

natural  pliilofophy,  or  in  order  to  afcertain  fome  cum 

faft  in  p  itural  hiilory.  But,  only  fincc  expertmmU  have 

multiplied  with  virws  direftly  and  precifely  chemical ; 

finer  even  the  fimplefl  and  moft  obvious  ohftrvaiwm 

been  made  with  ?\\  tlie  prccifion  and  care  of  artificial. 

penmcnt ;  has  chemiftry  begun  to  aflume  its  proper 

truly  exalted  rank  among  the  phyfical  fcienccs. 

The  expert mtfi/s  of  chemiftry  have  been  ufually 

i'lTfented  as  either  analytical,  and  thus  refolving  bodies 

complex  charaftc*r  into  their  fii  ft  elements ;  otfynti 

and  t!ius  compounding  fimple  fubftances  into  new 

nations.     But,  in  truth,  a  ^crfcSt /yntte/ts,  a  pure  aildi 

^nalx/is,  is  fcarrely  ever  accompliihed  by  the  proc< 

bemiftry.      We  cannot  diflblve  cxiftent   combiaad 
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time  e&QitiR  new  onc» :  Wc  cannot  5^**^,^ 
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!taiK(?s  mto  a  new  union,  vnthout  '''-i  .^-||-^.f 

I  more  or  fewer  of  them,  out  of  .com* 
fbicb  ihcy  befiirc'  fubfif^cd.  When,  for  in- 
sombuftiblc  bo^y  i^tMUred  by  £re ;  it  is  nei- 
bilitft),  nor  yet  are  its  different  conftituent  parts 
iuio  a  pcntiancntlj-  fcparatc  ftatc.  Its  very  aOiea 
■anbination,  containing  fomcthlDg  that  afbi^y 
^l^inic  body  before  ics  combullioD,  with  fome-  ^ 

^^  hecD,  during  the  combuftionj  sbforbed  from 
irTurabicnt  ntmofphere.  Of  its  other  parts,  Ibme 
'  ud  pcrhapj  into  new  aeriform  compounds ;  lome 
Kgnid  compounds ;  and  I'ome,  it  may  be,  into  new 
I.  a  fixed  and  folid  form.  Nature  rarely 
L'pore  fimpie  ft.itc,  any  of  thofe  fubdances 
tiized  by  cheniiftry,  as  elementary.  Nor 
aifli,  a  fait,  a  metal  b;:  obtained  pm-e  and  feparatc, 
e  dian  by  detaching  into  new  combinations,  thofe 
liters  with  which  it  wiis  naturally  contaminated  or 
Do  1  wifti  to  aralyfe  any  mineral  Water  ?  Its  parM 
;feparati;d  from  one  another,  by  a  long  li;rics  of 
r,didting  them  ftill,  one  after  another,  out  of  ilieir 
bination,  by  prefeniing  new  fubftanrcs  with  which 
rybe  more  ftrongly  difjjofed  to  coml.'iiie.  Do  I 
compound  a  fo.ip  for  the  ufe  of  the  ble^jclur,  a 
■  cookcxy,  a  mcilic^nc  that  may  difjie!  difuafe  ?  Ma- 
il aoalyfes  are  ilill  to  be  incidentally  pcrfomed, 
ua  ccdeaiouring  to  acconii^hlli  fudi  fynthctical 
;.  It  a  thuj  \h.AX  fynltejis  and  nmiyfis  are  conilant- 
acd  tojjcther,  as  well  in  all  cije  experimenis  of  chc- 
»  in  all  the  reafonings  of  the  human  u  vierrtand- 
*■■«"-  very  few  and  fimplc  inftanccs,  ^loalyfis  may 
A3  U 
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BOOK  I.  be  accompliOied  wMUmt  m'  qoiid)|Aant  Tfiichefis 

\v1thout  a  concomitant 'analyui.     lot,  even  in 

exteniive  chemical  experience^  (bdl  inftancfcs  ai 

fully  rare- 

8.  Emplo^ng  thus  its  fefi^arches  upon  all  materi 

of  the  foai^^  »  '^^^  flighting  opportunities  Icmfimple  ohfir\ 

afcertained  trufting  much  more  to  the  accuracy  and  the  c 

ry^  views  of  experiment ;  mingling!  ana1y&  with  fynt 

tinually  compofing  and  decompodng :  Chemiftr} 

difcovers  the  mutual  mffinities  of  all  the  bodies 

What  folid  fait  will  the  fooneft  diflblve  in  wat 

metal  will  he  the  mofl  rapidly  mc-lted  and  calcine 

What  does  water  give  out  or  receive,  when  it  is 

ed  into  ice  or  into  vapour  ?  By  what  means  fh: 

that  colour  be  permanently  fixed  in  that  piece  o 

be  efiaced  from  'it  ?  How  (hall  I  cxtraft  a  rich  li 

thefe  fruits  ?  How  fliall  I  impregnate  water  witl 

of  thefe  herbs  ?  Of  this  nature  are  the  problems 

(cience  of  chemifh-y  folves,  concerning  the  fubft 

which  its  refearches  are  exercifed* 
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SECTION   SECOND. 

ncuL  USES  Of  the:  scukcg  of  cHeuiarRT. 

■ET  ic  not  acUprcd  merely  for  ihc  amufcment  of  ^f^ 
e  philorctphcr.     It  extends  ttfelf  into  the  provio 
e  life>     It  K  ihc  inir  ling- mother  anil  guide  of_>    'i-^ 
ic  more  ui'cful  and  importani  arts.     It  hol<J««iKr«.tato 
>  iiradiate  almoft  all  the  other  phyfira!  fdence*;.^,'""^;,*'^ 
F  coTOinan  life  be  divided  into  the  two  clafl'csf""' 
1/  and  the  wirhanial;  tlic  former  will  be  found 
V  the  moll  numerous,  and  not  M  all  the  Icaft 


M  between  r 


X  COMMON  SENSE  which  every  man  is  ex  peeled  q,^^ 
fai  a  greater  or  a  fmallcr  degree,  comprehends, (^^"f' 
e  Ihc   ordinarily  received  idea  of  it,  no  fmatlwUhout 
ebcsnkal  knowledge.    The  folvcni  power  of  li-^""' 
folubility  of  fitgar  and  common  fait,  with  theknowiedg*. 
of  wood,  floncs,  and  metab ;  the  more  obviout 
rain,  (bow,  froft,  and  ice  \  the  more  ob- 
of  fire  upcinfuch  other  bodies  as  arc  familiarly 
to  Its  agency;  the  qualities  of  fomc  of  the  molt 
colouring  and  detergent  matters  ;  arc,  all,  things 
to  be  ignorant,  would  be  accounted,  in  any  grown 
a  want  of  nmmmtfftfi  i  and  things,  at  the  fame 
ti  i(  is  (he  proper  bulincfs  of  chemical  obfervation 
teach, 
(hofe  arts  which  are  employed  in  working  up  fossil  Tht  »ri» 

forms,  depend  more  or  lels  upon  chcmift-  J^j^j  i-^^ 
(faould  bricks,  tiles,  pipes,  porcelain,  be  bakcd,f"' •*'="■ 
tt  to  a  Hate  of  bardnefs,  in  which  they  can  be ^''^ceflarll] 
QjcbeniML.  J 


[How 
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BOOK  I.  fit  for  the  ufes  of  ardiite^hirc,  dk-  of  kitchen  and  table  fin 
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niturc ;  if  the  perfons  by  whom^hey  sure  inaniifiAared» 


ignorant  of  the  chemical  q;:alitics  of  fre,  water,  and  dif 
Chemidry  alone  it  is,  which  teaches  the  nrt  of  making  gial 
by  the  coLiibiiiation  of  an  earth  with  a  faline  fubft^oi 
Metals  cannot  be  extra£led  from  their  ores,  purified,  an 
wrought,  without  the  aid  of  chemiih-y.  Without  it,  hoi 
ihould  lime  and  fand,  with  the  addition  of  water,  fa 
wrought  into  a  cement  fit  for  the  purpcfes  of  architefhus 
How  ihould  the  combuftible  foiCls  be  diflinguifhed,  with 
outthcli,;hts  of  chemiftry,  from  the  incombuftible ?  'Wicb 
out  its  dirctltion,  fewel  could  not  be  dug  out  of  our  mord 
fcs,  or  from  the  deeper  bowels  of  the  Carth.  r 

^^\^  In  the  fame  manner  all  thofe  arts  arc  fignally  indebtd 

uch  alio  .     .  - 

re  thofe     to  the  fcicnce  of  chemiflry,  whofe  bufinefs  it  is,  to  won 

ar'thcir*^*  *^P  ^^^  ^^  "^"  °^  human  life,  as  well  vegetabU 
iibjc<fU,  and  ANIMAL,  as  fossil  fubftances.  Agricuhnre  is,  il 
t'  ct^oi J  2W  eminent  degree,  a  chemical  art.  The  ufcs  and  the  di 
ubftancci  verfity  of  manures  ;  the  influciccs  of  heat  and  cold,  0 
drouglit  and  mcifture,  of  rains,  fiiows,  and  noxious  winds: 
the  nature  of  foils ;  the  {l?.te  of  grain?,  whether  frefli  and 
hale,  or  decayed  and  fickly ;  with  a  thoufand  other  parti 
culars  of  wliich  the  fkilfiil  kncwlcvige  is  indirpcnfibly  no 
cefTiry  to  the  truly  able  and  inteilij^ont  luifliandiran  ;  .art 
fcarcely  to  be  at  all  acijuired  wiiliout  the  afflllance  of  cbc* 
mical  fciencc.  In  the  dair^^  milk  cannot  be  prefcrvcd 
fweet  and  frefli,  butter  cannot  be  made,  cheefc  cannot  h 
prepared,  without  a  fkill,  and  without  the  ufe  of  proceffcSj 
which  arc  wholly  chemical.  The  ganletier  employed  roort 
civficufly  upnn  fubjc^s  nearly  Hmilar  to  there  of  the  hdl 
bandman,  equally  needs  the  chemift's  direction.  The  nl 
turc  efpccially  of  manures^  whether  for  the  garden  or  tfa 

fidd 


^  Beaejiclal  U/rj  tfibe  Sfiente  tfChtnuftry. 

Ikuct  undcrflood,  Hoce  it  has  l< 
\  rdftardiet  of  Mr  KimMn,,"^ 

The  wliole  proccflcs  of 
. . .  latr  and  the  £fiiUtr  \  the 
Eoofebcrry-wine  \  the  conJcrT- 
jeltics  ;  the  am  of  the  I'ugir- 
iBar  to  tliclci  depend,  ail,  upnn 
e  arts  aod  receipts  of  rosing,  fall 
jn  the  province  of  the  chcmift. 
iiica!  knowkJgtf,  wc  diftinguilh 
ti  to  be  (Ircficd  frcfti ;  in  what  manner 
KB  puirefajction ;  how  bacon  and  hams 
}  what  dJiTcreni  faticn  bcfi  fuit  <liSercnt 
ftoitf,  and  Sour,  and  milk,  Sec.  are  beft  to  be 
;  pfliby^coob;  what  fort  of  mctab  or  earthi, 
of,  without  communicating  any  diJa- 
ooxioiis  quality  to  the  meata  which  are 
The  art  of  hleacking  is  entirely  chcmi- 
evinced  by  the  hnppy  abbre- 
■ni  of  its  prcceflis,  in  confcciuence 
ufc  cf  the  oxigcnatcd  muriatic  acid. 
Ihall  pcinrc  the  valuable  works  of  Bcr- 
Ihall  infpe^  the  apparatus  and 
(be  dyer,  will  be  at  once  convinced,  that 
good  chetiiirt  can  be  a  Qcilful  artilan  in  the  art 
Vinrgar  H  a  proi'ufl  rf  chemical  art.  Such 
mm/.  Tlie  drcfilng  of  leatltr,  the  manufiifhirc 
preparation  of  painlcis'-colouri,  and  even  the 
oa,  are  alio  arts,  in  a  cottlidcrable  degree. 


tDiciprs,  Tcry  great  bcncGt  bas  ever  been  derived^ 
B  ferrica  of  chenuflrr.     Pharmxy,  which  prepares  ta 
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o  Tie  Betufieial  Ufis  tftbe  S^mnftk/ij/kif^ 

lOOK  L  the  remedies  prdcribcd  by  incdirinfa  OBnagt  mofc  %  fiag 
^jT-^—lj  without  the  directions  of  the  cbemift.  Qieiiufirf  «loa 
tMudltheircan  explain  the  nature  of  all  the  fiibjeds  of  t|ie  phafl^| 
>ts  arc  in-  ceutical  art ;  what  alterations  thefia  are  liable  to 
sbted  to    vhat  new  combinations  may  be  prodaced  by 

them  together.     A  proper  knowledge  of  chemiftry,  is 

cefiary  to  prevent  the  phyfidan  firom  afcribing  to 

influence,  either  too  much  or  too  little  in  the  oeconomy 

the  human  body,  Whether  in  health  or  in  diiea^. 

thing  but  the  want  of  this  due  knowledge  of  chemifi^ 

could  have  led  phyflcians, — at  one  time,  to  confider  the  ll|| 

man  body,  as  nothing  elfe  but  a  little  laboratory, 

ther,  to  reprefent  it,  as  merely  an  afl*emblage  of  the 

and  inftruments  of  mechanics.     Both  the  folids  and 

fluids  of  the  animal  body,  are  fit  fubje£is  for  chemical  ci| 

.  jnination.    Chemifby  is  continually  furnifliing  new  re^j 

dies  to  overcome  ai^d  expel  difeafe.     Of  this  we  havie.4 

grecable  proofs,  in  its  fumifbing  fo  many  powerful  con 

terpoifons,  and  in  the  valuable  medical  uies  to  which  l| 

xriform  fluids  begin  to  be  fuccefsfuily  applied.     ChQuI 

try  has  now  analyfed  all  the  different  parts  of  the  anlfl 

body,  as  well  as  a  very  great  proportion  of  animal  p9 

dudb  in  general :  And  it  is  hardly  poflible  to  relate  ll| 

much  medicine  has  been  enlightened  by  the  refiiUi.-jj 

thefc  analyfes. 

6.  Among  all  the  fciences,  there  is  none  mora  rcxaaAait^ 

^^J*[^^J||^"indebted  to  chemiftry,  for  the  iUuftration  which  it  yi^l 

ts  branch-  and  the  various  benefits  which  its  confers,  than  that  vri 

y*in<Sbtcd  extenfive  and  important  one.  Natural  Histort*.  J 

:o  chcoiif-  merely  infpcfting  the  exterior  appearances  of  bodie%.|| 

naturalift  could  rarely  obtain  all  that  knowledge  of 

which  is  requifite  for  the  purpofes  of  hb  claflifi< 
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t  arraogttDcnla  of  mineralogy,  with  BOOK  fe 
■1  framed,  fintc  ebcmical  charaflcrs  " 
to  aid  ihe  imperfciTlion*  of  lliofe 
.  i;il !  The  former  are  fcarccly  inlel- 
■iii  of  Utile  ufe:  The  latter  arc  rcadi- 
:]ie  beauty  of  order,  and  commuoi- 
.Ity  ulrl'iil-,  wlicthcr  we  delire  to  em- 
Bih  ur   tlij.1  tu'iiil  in  the  ufei  of  life,  or  to  profecute 
I  lo  fome  general  inferences  concerning  the   i 
irrf tim  cartit,  and  the  nature  and  arntngemeot  of 
Arc  Wfc  lo  confidcr  the  natui^l  hiftory  of  the 
K  4f  ibc  air,  of  vegetable  nature  ^  A'>U  muA  chemiiVry 
e  than  half  the  faAn,  which  It  is  tiie  buTincIa  oC 
sltft  lo  regifVcr,  concerning  all  thefe  matters.     As 
n  the  tal.mij}  properly  explain  the  origin  of  the  lap 
j  the  nature  of  the  nutriment  of  plants,  icith- 
:  ksoving  what  chemtl\ry  teaches  upon  thefe  I'ubjefis. 
'  *  fcnitifnl  are  thofc  chemical  experiments  of  Ingcn- 
''nme.  btCf  inveftigators,  which  (hew  ihc  diScr- 
i  light  and  darknefs  upon  the  perfpiration  and 
re  of  pbnCs  !  Even  in  soohgj,  chcmiilry  will 
itfi>rd  contiderable  aid,  towards  the  invelUga- 
i>  l^is,  in  the  general  (economy  of  animab, 
;.ition  of  animal  cxuvix,  and  efpecially  in  re- 
r.rrung  tlic  divcrfity  of  the  food  and  exterior 
t  (lie  different  fpccies,  as  well  as  concerning  the 
nttlch  they  are  rcfpeAiTcly  liable. 
tt  grand  branch  of  phyfics,  which  has  been,  by 
iiDcace,  denominated  i:ia/ural  Phikfiphy  ;  bow-„ 
t  it,  as  fupcrior  to  chemiiby,  andP' 
itt  is  nj»erthelefs  often  affiftedtt 
which  (he  fcienu  of  chemlAry 


It 


Tbi  Bemjtcial  Ufes  of  the  Science  of  Cbeml 


BOOK  I.  can  alone  fiipplf .     Confidcr  the  different  provinces 
'  hTdroftaticsy  pneumatics,  elefhricity,  optics,   magnetifm; 


S. 
Chemical 
fcicncc  it 
iif?ful  for 
the  im- 


how  often  ihall  you  find  chemical  fa£b  and  princT[>ies 
ceflfary  to  be  introduced  for  the  fupport  and  illuflratioa 
the  truths  of  natural  pliilofophy  ? 

Indeed,  throughout  all  the  wide  range  of  fcience ;  in 
moft  all  the  ordinary  praAice  of  the  ufcful  arts  of  life i 
that  accuracy  of  invcftigation  which  chemiftry  teaci 
^^J"f^^  and  many  of  thofe  grand  truths  which  it  has  difcovi 
fie  refearch  will  be  found  of  eflcntial  utility.     Its  intuition,  its  pof 
la  cenera .  ^^^^^  ^^  pervade  the  wlsole  material  world.     Even  poctryj 
as  has  been  admirably  evinced  in  Dr  D?rwin's  Bvti 
Garden^  neither  rejefts  tlit  n^aterials  which  this  fcience 
fcrs,  nor  refufes  to  adorn  them  with  its  faireft  emi 
ments. 

9«      .      Chemiftry,  it  muft  be  confcfled,  derives  in  its  turn,  fli»*' 
Chemiftry  ii 
benefited hy^ite  advantages  from  the  oihcr  Tclcr^ccft  »!iJ  arts.     Fran' 

^  the  other  ^1^^  obfervations  made  in  co:rirnon  Iif«-,  from  ihe  manipub* 
artt,  tions  of  the  arts,  from  tiic  .  Xivrrinie^'^s  and  difcovcriei' 
made  in  the  profccution  of  tlitt  other  iVicnc^s,  has  this  ' 
great  fcience  gradually  tnkni   irs  lifc.     Ti-e  vnrious  artS| 
and  the  fcveral  other  branch  s  of  ,\'v%'^c.r!  TciifiH^,  are  con-  ' 
ftantly  contributing  new  dilcover-.-.-s  of  ih-r  h-^liefl:  valuer 
-^•*  to'enlarge  tnciraft  bo4ly.Q£j:ii^.-^icni^:ra^i:._  . 
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SECTION  THIRD. 

UIETOKT   Of   CKSUISTKT. 

lui  chemiflry  at  a  tctence  or  aa  irt,  but  the  BOOK  L 
at  tome  of  the  moll  obvious  cttOBical  f*^i(^^liirj 
been  coent  with  the  carlicfl  fxcrclT:  of  (be  in-       i. 

fagacity  of  man  upon  tbe  earth.    Kindling  *"'^^|^ 
kttog  day,  hammering  metals,  tem[>£rtnf!  taor-i'j- 
flTEDiLUViAKs,  in  thdc,  ami  fuch  oilu-r  fimilar 
Lhcjr  pra^wl,  DCidTarily  aited  with  fomc 
hcnucal  intelligence.     Tutai-Cain  is  rcbtcd  to 
a  varkcr  in  metaU.     Noa/i  muil  liavc  Kid  not 
nical  knowledge  to  citable  him  to  prcrervc  the 
ts  of  pfovIJions  in  Uie  ark,  dnnng  the  deluge. 
Naab,  when  he  prefleil  wine  from  his  grapes;^,    'v 
tents,  when  they  prepared  3   particular  cement  of  (he  Kgyp. 
inldiogs  on  the  plain  of  SI)inar  ;  the  patriardis"""' 
Dtadc  chede  and  butter  from  the  mill;  of  tlieir 
rtiii  all  cxcrcifcd  arts  out  of  which  chemical 
gradually  to  arife.     In  E^ypt,  the  embalming 
!ies  of  tbe  dcid  -,  per)i»p«  thofc  mtflcrious  arts 
igiciao}  prnftil'cd  in  emubiioii  of  the  miracles 
itio«u  pre]K)rations  connoted  with  ilic  agri- 
ilb  the  archiit-Aiire,  wiib  ihc  djainj;  of  tlic  £- 
anJ,  it  may  be,  fume  branches  of  knowledge, 
art  which  have  been, loft  ia  the  hJcio- 
thetr  priclh ;  formed  an  alTembbge  of  cbcmic^l 
and  rutcf>  which  mud  be  owned  to  have 
bmoUng  like  a  body  of  rude  Ccknzc,     From 
l.i-niiftry  \m  aftenrardi  to  receive 
the 


ral  caufcs,  muft  be  obliged  to  I 

more  of  them  in  his  ikill  and  dexi 

I.  The  arts,  and  the  phyfical  phi 

^ .      which  was  till  Socrates  arofe  thei 

farily  involved  a  confiderablc  ihare 

Thalcs  of  Miletus  regarded  water 

naturt.     Democritus  of  Abdera  is 

his  life  in  the  folitary  ftudy  of  plaj 

The  work  of  Thcophraftus  upon  g, 

valuable  remains  of  ancient  fcienc. 

phyfical  refearchcs  of  Ariftotle,  ap| 

chemical  caft.     The  preparation  of 

•  Greeks  of  the  ifles,  and  of  the  Afi: 

tinents ;  their  ufe  of  detergent  ea 

whitening  their  fullied  garments, 

painters,  the  cements  ufed  in  their  a 

feb  baked  of  common  clay ;  their 

mens  J  their  working  of  lUver  mines, 

of  the  ore  to  m^eability  }  were  all, 

irhich  they  caitivated  in  confiderablc 

^      they  cannot  be  faid  to  have  as  yet  coi 

ed  them  into  chemical  TriMu-* 
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il  nation  of  anilquitjr,  who  cxploretl  ilic  wide  cX-  BOOK  I. 
the  Mediterranean  fea,  and  cftabliftied  an  ""^'"-i.J^-^^^ 
tnfHc  between  the  Eaft  and  tlie  Weft.  'L'hry 
ted  the  an  of  Hnging  garmcme  with  a  [niri>le  co- 
Mter,  the  WckkI  of  a  fpecics  of  llteH-fiftCf  'ITicy 
ght  Ihofe  Dritilli  ttn-mincs  which  fupplicJ  n  me- 
c  (laf>,  peculiarljr  valuable,  bfcaiife  few  nictiU 
lown,  and  bccaufc  but  liuall  quaniiiics  of  chofc 
Iwen  bltlicTTO  wrought  up  for  tlie  ufes  of  life, 
irijb  of  their  invention.  They,  loo,  langhi  tlic 
■ftrving  the  fruits  of  various  plants,  and  of  pre- 
S  and  ufcful  cxtrafU  from  others.  Their  ov 
(Caithagioium,  learned,  and  pnflifeU,  and  taught 
fc  Bjr  the  tommerce  of  the  I'hiEnicians  and 
u,  ihofe  atts  were  gradually  diftuicd  through- 
ieni  world.  The  Greeks  were,  in  very  many 
rfjr  tttir  dil'ciples. 

Ultt  were  nut  dillinguifbed  among  the  nation9Qf,j|^;*]^ 

,  as  difeoverers  in  the  ana,  or  in\en-'">»*  - 

:,  when  their  con<|UL'(ls  had  lubjugated 

I  parts  of  the  earth  under  iheir  do- 

r  nations  were  then  proud  to  pniftilc  all  their 

r  Ronton  ace ommoda lion  ;  and  glad- 

I  to  the  fons  of  Rome.     In  all  the  arts  re- 

!  preparation,  the  prefcrvation,  the  coohng, 

X  of  vitMua,  aoil  even  of  other  feriucoicd  liquor^ 

e  cnuneatly  (killed  titan  t!ie  inhabitants  of 

Jl  Italy  in  the  dajrs  of  PUny.     Almoll:  all  the  m<?- 

f  VHiwn  to  tltetn  id  ail  their  various  degrees  of 

I  and  ihe  other  writers  on  rural  afl'airt, 

J  their  Ikill  in  the  appUtation  of  ni-inures  lu 

r  cUtffiii;i!  virtue?,  ihc  fertility  of  tlie  foi's 

wliic}i 


tifft^ryofCbemiftffB 

30k  I.  father  and  fooj  of  Holland  \  are  diftingpUhed  amolig 
CT.  IIL  ^Y^^  jjj  ^  courfc  of  this  period,  profecuted  chemical, 
fearches  in  the  hopes  of  difcovering  the  art  of 
gold.     Iq  this  vain  purfuit,  their  induftry  was  uni 
Kp  difappointment  could  extinguifh  their  hopes  :  NOr, 
plcxed  length  of  proceiles  could  tire  out  thdr 
ance.    Thejr   were  commonly  reputed  magicians. 
their  ignorant  contemporaries  t  And  they  themieWa 
fometimes  led  to  fancy  or  pretend,  that  what  they 
was  to  be  accomplifhed  only  by  mag^c.  Amidil  thdr 
mical  refearches,   they  incidentally  made  not  a  iew 
difcoveries.     Roger  Bacon  certainly  invented  the 
tion  of  gunpowder :   Lully  wrote  with  fome  ikiU 
preparation  of  aqua^fortis,  and  the  properties  of 
BaQlius  Valentinus  was  the  author  of  many  valuably 
monial  preparations  :  The  Ifaacs  appear  from  their 
to  have  been  acquainted  with  aqua-regia  and  aqua-^j^l 
Nay»  thefc  alchemifts  were  even  able  to  perfuade  (bmn^ 
their  contcmporariesi  that  they  had  a£hialiy  (uccee4lij 
making  gold  :    And  a  variety  of  incredible  ftories,  tafU^ 
only  iinpofture  could  propagate,  only  the  fimplicity  o(J 
norance  believe,  have  been  commemorated  conceminn 
gold  they  made,  and  the  money  which  was  ftnick  09| 
it.     The  poffibiljty  of  the  difcovery  of  an  univcrial  fl|i 
cine  which  fhould  cure  every  difeafe,  and  give  loiaM 
health  and  life  to  embodied  man,  was  focm  after  a 
by  the  imaginations  of  the  pfiedical  alchemifts.     Pi 
of  Zurich  confirmed  this  notion,  and  firft  gave  it 
quence.     His  reje£lion  of  the  Galenical  pharmacy  fbc; 
mical  remedies  \  and  the  fucccfs  with  which  he 
mercury  in  the  cure  of  the  venereal  difeafe  and  o£ 
others  to  which  the  ordinary  remedies  had  beta 
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a  dme  Mloniihed  the  wm-li,  and  innrportcJ  book 
^^fuUoa  almoin  to  frcnzv.  The  fpirii  of  al- 
revived,  aboutthc  beginning  of  the  fevcn- 
irjr.  The  R  >li«ruciAn  Crutcmity,  Sethun  in 
aghan  in  £.-t^Unil,  and  others,  perfuaded  fomc 
lib,  and  pcrliaps  afluall^  faatied)  themrdves, 
lid  make  golJ.  Not  a  few  men  of  rank,  for- 
d  HTVKC,  were  duped  to  wafte  immenfe  wealth 
(,  hf  which  alchemical  impoftori  promifcJ  lo 
lling*  for  (hem,  into  gilJ.  The  famous  Vil- 
Dnlce  of  Buckingham  of  this  name,  wafled 
tluny  or  forty  thouftnd  pounds.  Sir  Kcnclia 
iMher  believer  in  ihc  pretences  of  jlchemy. 
■  To  cwnmonly  a  fubjeft  of  foo!i<h  and  popu- 
n  England,  during  the  laft  century  ;  that  it 
be  a  fuScicntly  natural  and  happy  fubjefl  of 
Ibc  ftage. 

dc  OTOurs  and  imponureii  however,  the  ap- 
diemiQry  to  the  fcrvice  of  medicine,  and  lo  ex-  ^'^'  °^_  P'' 
the  mctaiii,  gradually  began  to  give  it  ihcclwinini/. 

and  peculiar  branch  of  rational  fcicnce. 
Glauber  ^tidied  it  as  a  fciencc  fitted  to  dil^ 
'  ami  ufcful  i^ualilles  of  natural  bodies,  but 
ilging  in  regard  to  it,  uU  thole  extravagant  fan- 
irinfportcd  the  minds  of  Paracelfus  and  the 
Jaiott  Bamrt,  phyfician  lo  the  King  of  Po- 
ba!(  about  the  middle  of  the  feventeenth  cen- 
unJer  the  title  of  Fhiiofophy  of  Chemijlryy  in 
Iry  wa»  for  the  firft  time,  formally  honoured 
tnoounation  of  a  ptiutiar  Science.  Joachim 
I,  pbyflciin  10  the  Eleilors  of  Mcniz  and 
iabii  noWcwork  entitled  PAi^ta  Sutlerra' 


III. 


«^|fce  great  latent  caufe  of  ai;, 

-h'ch^^^W  to  be  received 
r^'V'-^^nce.     Heafft 

of  itsvarionsqua]ities,diff„enMv ' 
-%  of  combination  atr:';: 
-o'-cImgtohin,,aJrthen.o/l«rk 

place  upon  bodies,  the  fob  Js?f 
W,^..and.5./...,,^,^,.:^ 

WTcr  m  the  fundamental  ,i«a  • 

'^o'npofed  a  noble  fy  W  ^? 
w,;rfi  .  v'^cmatic  Wort 

^  of  Fmncr^^r"^'    ' 
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jPBgement,  which  werenpidly  to  exalt  it  to  new  honours  BOOK  r. 
^ng  the  fcicnces,  and  to  conduft  to  general  truths  which  ^^^  ^'  ^''' 
jprid  es^CKle  the  theory  of  phlogifton.  Chemiftry,  in 
|i hands  dE  thefs  great  men;  was  already  exalted  from  be- 
ll tftly  the  handmaid  of  medicine  and  of  mineralogy  ; 
||i«is  taught  to  expai\d  her  arms  to  embrace  almoft  all 
||B  vfeful  arts  of  life. 

l^-lfaiif  difiiculties  were  found  in  the  attempt  to  trace 
fiigfbn  through  all  thofe  fltuationi  in  which  its  prefence 
Ipsiyd  to  be  necefllary,  in  order  to  explain  the  chemical 
{(hwKKnena  arifing.  It  was  a  fubtle,  airy  principle,  per- 
h|tibk  only  by  its  effcAs,  not  by  its  own  immediate  agency 
Iplhe  powers  of  fenfe.  Thofe  qualities  which  were,  in 
HbwDasDXZy  attributed  to  it,  were  incompatible  with  thofe 
qualities  which  it  was  fuppofed  to  exhibit  in  that  in- 
Buty  there  was  nothing  elfe  that  could  be,  with 
of  reafon  or  probability,  fubftituted  inflead  of  it : 
die  doctrine  of  phkgtjhuy  therefore,  ftill  retained  its 
In  the  mean  lime,  the  views  of  phyfical  fciencc 
colarged.  The  fcience  of  eleftricity  was,  as  it  were, 
I,  where  there  had  been  no  fuch  thing  as  fcience  be- 
In  pneumaiical  invefcigation,  philofophers  hai  been 
^fSKtEkk]  condufled,  from  examining  the  gravity,  the  elaf- 
Akf'y  and  other  mechanical  qualities  of  the  atmofphere,  to 
;Mcr«e  with  chemical  accuracy,  feveral  different  forts  of 
^vhidi  were  blended  in  it.  The  excellent  Stephen  Hale 
by  chemical  procefTes,  an  xrial  fluid  from  various 
%  which,  however,  differed  in  fmell,  infl.unmabiiity, 
finreral  other  properties,  from  common  atmofpherk: 
ik*  PfieftUj  repeating  the  experiments  of  Hale,  and  in- 
others  which  Hale  had  not  attempted ;  was  fo 
to  difcover  various  xrial  fluids  poflifling  pro- 

B  3  perties 
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)0K  I.  pertics  which  would,  by  no  means,  permit  them  to  be 
'  founded  with  the  common  air  of  the  atmoiphere. 


naetallic  calces  he  extra£led  an  air  of  purity  hitherto 
known.    Bjyen,  a  diflinguiihed  French  cliemift,  difi 
that  the  calces  of  the  metal  called  mercury,  might  be 
from  their  unmuUeable  flate,  to  a  Aate  in  which  they 
be  running  and  malleable,  without  the  application  of 
pkhgt/ton  which  had  been  hitherto  thought  neceflaryto 
procefs.    He  perceived,  at  the  fame  time,  that,  duiing 
reduBicTii  they  emitted  an  aeriform  fluid  in  great  abund 
Dr  Black  difcovered  the  exiflence  of  latettt  heat  ^  and 
traced  from  mild  magnefia  and  from  chalk,  a  gas^  faj 
lois  of  which  they  were  reduced  to  caujtiftty.     AU  ddk 
roiy  of  i^cw  refearches,  and  the  difcoveries  to  which  thq^led^vO^ 
roitizx,  Qf  2  nature  to  puzzle  and  embarrafs  the  votaries  of  thedcA^  ; 
trine  of  phlogifton  \  contradicting  many  of  its  principal  Ot 
plications  of  the  phoenomena  which  had  been  before  o|l^  ^ 
ferved ;  prefenting  new  phcenomena,  to  explain  whichj  it 
could  not  poffibly  be  applied  \  expofing  ftill  in  ilJroDgff 
lights,  the  mutual  inconflftency  of  thofe  different  qualitkl 
which  had  been  afcribed  to  it.     It  was  requiflte  but  to  take 
one  flep  further  \  and  phlogijlon  might  then  be  exploded^ 
Lavoisier,  a  name  ever  to  be  illufVrious  in  the  annals  of 
chemiftry,  indituted  a  feries  of  fingularly  ingenious  azidac^ 
curate  experiments ;  the  refult  of  which  Was,  to  prove ;  that^ 
in  the  phocnomcna  of  combuilion,  in  which  above  all 
others,  it  had  been  thought  unqueAionably  certain,  that  an 
evolution  of  phiog^fton  took  place  ; — that  in  thofe  very 
phcenomena,  the  only  events  were  the  fixation  and  thcdit 
engagement  of  airs,  and  of  the  matter  of  heat  by  him  deno- 
minated cabr'tcy — a  fubftance  altogether  diftindt  from phb* 
giilon.      His  e^i^eriments,  repeated  under  every  divert 

fit, 
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bcnnlbaeci,  hf  himrelf  and    by  other';  \    Aill  book  t. 

&tti&Aori1y  the  ramercfuUs.     liisrealbnings^ndi/i^rl", 

were  ^igoroufly  attacked  by   the  dii'dptes   of 

I,  his  fafb  and  principles  tnumphet!  -,  and  his 

ic  hU  dirdplcs.     Evpelled  from  Ir$  ftrong- 

mtttfliui]  inadmltnhie  into  maoy  of  ihc  newly 

phamomraa:  phhpjlen  was  now  to  be  exploded 

tityi  and  other  fubftances  of  recent  Jifcovery, 

to  »£\  tha  pans  wliicb  had  been  before  atcri- 

,  in  all  the  chemical  phosnomcna  of  n^iture. 

Scnitollet,  Morveau-Guyton,  Chaptal,  warmly 

Lavoiticrlan  do^inet.     The  chemical  philo- 

Gcrmany,  Spain,  Italy,  and  Britain,  have  gradu- 

Bccd  the  theory  of  Stahl.    The  French  Chcmiiis, 

ndptcs  of  Lavoilicr,  made  a  new  phtlofopbical 

of  chemical  fubHances,  and  conliru^ed  a  new 

)  in  which  from  a  few  radical  terms  corrcfpond- 

Cnple  fubftances,  the  n^mes  of  all  ihe  com- 

v,  by  ibe  laws  of  ib-idl  analogy,  derived  or 

Chemifljy  has,  in  confequence  of  ihcfc  C- 

univerfally  throtighoul  Europe,  an  objcfi  of 

iQtionablc  iludy.     Numerous  trslns  of  new  ex- 

jhavc  been  inl^itutcd  ;    and  their  rcfults  have 

iBofirm  the  doitrines  of  Lavoilicr  in  cafes  in 

llfiplic-Ation  of  thofc  doclrincs,  had   as  yet  de- 

rdy  apon  analogy-     Several  miAak.es  have  been 

Some  principles  accounted  fimple,  have  been 

O  component  parta.  Mure  chemical  difcoveriea 

B  arts  of  life,  have  been  made  within  the  fpace 

mItc  jrcars,  than  had  been  made  vitliin  thrice 

befofe>     Atmod  all  the  cbemlib  in  Ettro|ic, 

the  Lavoificiian  theory  as  demonltrated 
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ffJXATUS,  AND   THE  TECHNICAL  J\U.VJn'~ 
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to  explain  the  nstuK:  of  itiofe  lub-  BOOK-  TI. 
chcmiilry  examines  and  defcr'rbesi  rt  may        ^ 
give    3    lliort  accouni  of  ihc  iii(irumemsl'''pP'i';'y<'' 
J  apparatus  which  chcmidry   employs,  and,rr,„„nof 
I  nioft  remarkable  of  thofc  proccfTcs  to  which  ''"^  ^ppica. 
BeccH^ry  to  have  continual  cecourfc. 
that  can  be  with  fulficient  accuracy  eifirved        a. 
il  or  chemical  phoenomena  of  nature,  without  ^'''^^"'^j 
nftramenis  to  affifl  the  imperfe^ion  of  oiircipctimcnit 
^cratitns  an  \x  pcrfarmcd,  without  the  aid^"jj'"„i°i|. 
8,  mearurcs,  weights,  and  media  of  Tari-o"'. ''"^  "1^= 
LD  the  manipulatkm  of  ehcmiftry  arc  redu-mcuti. 
ipatatively  fm^til  numifr,  the  previous  knov- 
'ill  greatly  niJ  us  in  our  endeavours  to 
Ibde  proecfles,  in  their  application  to  inveftjgatc 
>f  every  different  material  body. 

or  rather  (alcri,;  as  we  {hall  immediately  Icahi         j,. 
b  one  of  lh<  grcatcft  agents  in  all  the  ph«no-fof^Mtul' 
Burc,  whether  phyfical  or  chemical,     Nothingiag  iht  dc 
icSaj  in  fcientiiic  obiervat ions  and  experiments, ^j"t' " 
•k  carefully  the  degree  m  which  ihis  fubllance 
d  the  manner  n  which  it  a^s.     For  this  pur- 
bdbre  cbuniftry  had  made  any  conliderable 
progrefs 


•  ■ 
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OOK  n.  progrefs  in  modem  times,  tlie  Thermombter  van  im 
j^^^^  ed,  to  meafurc  the  difierent  degrees  of  the  mtenfity  of  hi 

^  Tat x- The  thermometer  has  been  framed  upon  the  confident 
of  the  expanfibility  of  moft  fubftafices  under  the  afiioi 
this  great  agent :  or,  if  not  merely  of  their  expanfibiB 
at  leaft  of  their  being  all  liable  to  undergo  certain  ififioi 
changes,  when  certain  different  degrees  of  heat  are  apfl 
to  them.  Thus,  one  degree  of  intenfe  heat  mdu  cdnei 
oik  \  another  produces  ebullition  in  water,  or  comoi 
into  vapour.  Again,  in  the  abftra£tion  of  heat,  one  pil<i 
lar  degree  of  cold  produces  the  congelation  of  waiter  |  wl 
there  are  other  fubftances,  to  the  congelation  of  wliid( 
flill  greater  feverity  of  external  cold  is  required.  Cf 
that  principle  which  is  fufficiently  illuftrated  in  thefe  i 
other  fimiiar  fa£ts,  W2^  the  idea  of  the  confttuAioB  dS\ 
thermometer  ^rft  conccired.  Water^  M,  Jfirit  rf  vm^ 
alcohol,  ^ere  the  matters  firft  adopted,  to  indicate  tbor^ 
creafe  or  diminution  of  heat.  Inclofed  in  a  tube  of  |^ 
which  might  be  appliecl  to  a  bar  of  wood,  having  itsi 
£iice  plain,  fmooth,  and  divided  by  crofs  lines  at  e) 
diftances  from  one  another;  f^rit  of  wine  partictf| 
ly,  was  foimd  to  indicate,  by  the  expaniion  or  contnS 
of  the  fame  quanjtity  of  the  fluid,  the  increafe  or  dknimilj 
of  its  heat.  The  crpfs  lines,  dividing  the  bar  of  wood  ii 
fcale,  indicated  the  precife  degrees  of  the  expanfioo  orJ 
traction,  and  by  confcquence  of  the  increafe  or  dimimilttl 
the  heat.  In  applying  this  inftniment,  thus  framedi  HH 
particular  body,  for  the  purpofe  of  meafuring  that 
particular  heat,  there  was  nothing  more  neceflary 
inunerge  the  whole  inftrument,  or  at  leaft  a 
of  it  intolhe  fubftance  under  obfervatioo.  On 
indeed,  were  alTo  to  be  marked,  fome  of  the  moftra 
Ue  degreeS|  at  which  the  principal  changes  eficfied  i 

fa 
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itniuutiuQ  ai  the  Leal  of  bodies,  were  kno«R  ^(^^ 
i.  Thcfe  tiling*  obfcrved  snd  pcrformoJ, 
ibe  oatunl  imperfection  oi'  the  fcnfes,  in  af- 
fifiory  iitfonnation  conccmiag  cbe  laws  of 
wbidi  heat  was  fubject,  and  the  cUingei 
.capable  to  accomplilh. 
the  nctal  knoim  by  the  name  of  nureury,  had-ri,;  [^cv 
trait  the  atteniioa  of  phtlofophers  upon  its'"?'"'"' 
ipaoljbility ;  //  was  found  to  be,  of  all  knownrj. 
Gttcft  to  be  ufcd  in  the  conftruflion  of 
Lw]uiJs  did  not  admit  of  a  very  cxtenJive 
the  ferics  of  degrees  was  not  great,  between 
jtatafc  of  heat,  and  ibc  lowefl  diminution  of 
Ikrcepliblc  of  being  dil^inflly  indicnted  by 
U.  Meiojry,  on  ilie  otlicr  hand  ;  being 
I  then  fuppoCcd,  at  all  fufceptible  of  congila- 
:  K  a]l  Udbic  to  evaporation,  and  not  ealiiy 
\  ctMdd  admit  of  a  much  wider  range  of  dc« 
ihcrmomcrer,  in  the  conftniftion  of  which  it 
i.  Mercury  has  therefore,  for  a  long  while, 
exditlively  ufed  in  the  conllruflion  of  thii 
nfiruntent.  Long,  hoUow,  and  Hender  tubes 
by  the  gbftmalten.  Tiiefc  oiuft  be  pcrfeflly 
OTj  Id  other  words,  the  civity  of  the  tube  of 
d  Ebr  a  thcrinuutcicr,  mull  be  of  the  fame  lUua^n. 
part*  of  its  length.  One  end  of  this  glafs 
be  heated  to  ignition,  and  by  a  flream  of 
from  tlic  other  end,  to  be  expanded  while  it 
a  bnlb.  InuncTling  the  open  end  of  the 
1017  of  clean  dry  mercury,  and  heating  the 
UDC  of  a  candle  {  the  operator  nudl,  next, 
Moal  &om  (he  tube,  wfaatevei^il^k^ily 
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entered  it,  while  it  was  open.  As  the  aJr  efcapet|-l| 
nwrcury  from  the  veSel  into  which  the  open  end  of  ^ 
tube  is  iaimerfcd,  will  arife  into  the  vacuum,  and  enticdl 
fill  the  bulb.  Let  the  application  of  a  taper's  Sims  U 
the  bylb  of  the  gtals  tube,  be  repeated,  with  a  piece  of  ptf 
per  wrapped  carefully  round  its  open  end,  till  the  laftM 
mains  of  air  and  moifturc,  of  which  the  prefence  codi 
potSblj  be  fufpefled,  Ihal!  have  been  entirely  expethcl 
"Hie  tube  is  now  properly  filled  with  mercury :  what  fl 
oiainSf  is,  to  graduate  it.  In  order  to  do  this,  immer 
firft  into  melting  fnow,  or  freezing  water,  the  tempt 
of  vhkh  is  known  to  be  indicated  by  32"  in  tlie  (aie^ 
that  which  is  denominated  Fahrenheit's  tbermai 
Msrk  at  what  point  in  the  height  of  the  tube,  the  a 
17  Jbods,  when  it  is  in  this  ftate  of  immerfiou.  Next  ^ 
^  the  bulb  to  the  hoUow  of  your  hand  ;  and  put  it  h 
your  mouth  ;  nurking  alfo  to  what  point  in  your  tub; 
meKOry  is  expanded,  in  confequcncc  of  this  applies 
If  the  bulb  be  duly  proportioned  to  the  length  and  « 
•f  the  tube,  fome  drops  of  the  mercury  will  run  0 
die  time  when  it  is  expofed  to  the  heat  of  the  hand  a 
mouth.  Thedillance  between  32°  and  the  top  of  thed 
is  thus  compared  with  that  between  ^m:in^  :ind  j/w 
namely  63°,  the  range  between  32"  and  95°,  Sythefl 
parlfon  of  thcfe  63"  with  the  whole  range  of  the  fcalc,  i 
it  is  defircd  that  the  thermometer  fiiouKI  afford^  the  f 
conflmfting  it,  will  be  able  to  dlAinguilh,  whether  t] 
grees  are  likely  to  be  large  or  fmall,  and  to  { 
tWs  tube  and  bulb,  or  to  lay  them  afidc.  He  n 
fettle  With  himfclf,  at  what  point  in  the  tube  he  wifl 
hare  the  frecEing  point ;  and  be  mud  make  more  a 
Qfttueaaauytoboilover,  acc<sxling  as  he  mSn 
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he  range  of  hb  thermometer  fhould  be  more  or  kfs  ex-  Book  n. 
faifive.  Still  after  each  ebullition  of  this  fort,  let  the  in-  "^'^ 
Itament  be  innnerfed  in  freezing  water,  or  fnow,  in  order 
b  Ihew,  where  will  be  the  freezing  point,  with  this  parti* 
hiv  qoantity  of  mercury.  When  the  range  is  thus  duely 
HtStd  and  adjufted  ;  the  mercury  mud  be  made  again  to 
mH^  for  the  expulfion  of  any  remaining  air  and  moif- 
Pkt.  The  flame  of  a  candle,  applied  with  the  blow-pipe  to 
iqgper  smd  opeti  end  of  the  tube,  will  then  melt  the 
and  thus  dofc  it.  The  boiling  point  will  be  beft  at 
HKaned  by  immeriing  your  thermometer  in  fteam,  till 
pie  bulb  touch  the  boiling  water  from  which  it  ifTues. 
nVUkthis  immerfion  is  performed;  it  will  be  proper  either 
ife  «fe  in  boiling  the  water,  a  particular  vciTel  which  has 
recommended  by  the  Royal  Society  of  London ;  or 
to  cover  the  bulb  of  your  tnbe  with  fcveral  folds  of 
or  of  linen ;  and  to  pour  boiling  water  upon  this 
while  the  inflrument  is  alfo  furrounded  by  an  at- 

of  fteam. 
is,  in  general,  the  proccfs  for  the  conftruftion  of  a        ^ 
cr  in  which  mercury  is  employed  as  the  indica-'^^^™"'™'^ 
Mir.    Three  remarkable  forts  of  thermometers  are  at  jirt* Fahreubiis, 
^kt  in  very  general  ufc  throughout  Europe.     Thefe  are^"'*'*' 
Vk  diennometcrs  of  Fahrenheit,  Reaumur,  and  Celiius. 
^fte  difierences  diftinguifhing  them  from  one  another, 
€■£&  in  the  division  and  numeration  of  the  degrees  on 
!  Ikfiale,  which  is  to  be  always  formed  upon  the  tube  and 
I  Wbr  of  wood,  ivory,  or  whatever  other  material,  to  which 
:  Wtriie  is  applied.    In  the  thermometer  moft  generally  uied 
'  IklriDun;  that  which  was  firft  conftruAed  by  Fahrenheit  a 
thfdkstift  9  the  free;(ing  point  is  fixed  at  32^ — the  boiling 

pointy 
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•  cending  and  defanding  feries  of  nambcrt  coitimfiHf. 
the  thennomctcr  which  wsu  firft  conftruAed  b^  tlie 
moiu  Reaumur,  and  which  'a  the  moll  geaenlij  vSet 
France,  the  fcale  is  divided  into  a  fmaller  nuniber  of  i 
grces  upon  the  (iunc  length,  and  nnmbers  not  toon  A 
80'  between  thefreezingand  the  boiling  pdnti.  TheM 
ing  point  u  fixed  in  this  ttutmometer  predfeljr  at  0*,  I 
term  between  the  alccnding  and  the  ^dcending  Icrivlj 
numbers^  ioo«  is  the  number  of  the  degrees  betwoiti 
freezing  and  the  bcnlidg  pdnts  in  the  fcale  of  Cdfin  ^ 
the  freezing  point  is  in  this  as  in  the  thennoiiialtf| 
Reaumar  fixed  at  0°.  One  degree  on  the  {cale  of  Fdufl 
heitf  appears  from  this  account  to  be  equal  to  ^  of  a  dc|i|l 
on  that  of  Reaumur,  and  to  ^  of  a  degree  on  that  of  CdB 
Upon  the  knowledge  of  this  proportion,  it  is  eafjr  fori 
fludent  to  reduce  the  degrees  of  any  one  of  theie  tm 
moouters,  into  degrees  of  any  other  of  tbcm.  ^^ 

■  of  ihe      ^"^  8""  advantage  of  the  ufe  of  mercury  in  t! 

nMmc>  meters,  confifts  in  its  extraordinary  and  czpanfive  { 
lity.  The  varying  heat  of  the  atmofphere ;  the  1 
any  apartment  or  elaboratory  ;  the  heat  of  any  body  li 
ever  that  can  be  conveniently  applied  to  it ;  may  beV 
&^rily  alccrtatncd  by  means  of  this  inftniment..! 
rang*  has  not  nece^arily  any  other  limiu  than  thofe  0 
congtiptim  and  the  oxjdatien  of  mercury. 
9-  But,  this  inftniment,  excellent  as  it  is,  has  %eai  | 

unequal  to  the  menfuration  of  the  degrees  of  bcat^ 
that  intenlity  to  which  it  is  often  raifed  in  nattin^  j 
mull  be  frequently  excited  by  art.    To  meafiueji^ 
beats,  therefore,  to  which  the  thermometer  cannoc  | 
^ied,  there  have  been  other  infUnments  invented 
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lulofoiibcrs.  Mufchmbrerk,  a  celebrated  Dutch  BOOKIL 
-(inicnicd  »n  :n(1rum<.'nt  named  a  pyrometer,  ^''''^^**''^ 
I  bar  of  iron  may  be  fo  applied,  aj  to  indicate  byPTnim-' 
9  under  ilw  iuflucncc  of  heat,  all  the  different  j„,i„i7^ 
'.  the  inicnfiiy  of  thofc  heats  which  are  brought  to 

Mr  Leiden FKO ST,  more  rcccnily,  oWcrving,       '<- 
lottcr  any  metal  is,  To  much  the  more  ilovlyy.j^ ; 
vapnratc  irom  Its  furface  ;  has  apphetl 
e  of  this  general  h&,  to  the  meariirement  of 
rces  of  beat.     On  iron  heated  to  ihe  degree 
D  c»f  water,  he  hax  obfcrved,  that  a  drop  of 
iCnporate  in  entftiond.     On  melted  /cdi/,  a  drop 
Q  Bot  be  evjporatcd  within  lefs  thm^x  or  fivett 
a  red-hot  iron,  tlic  Tpacc  of  llnrty  fecondj  will  be 
k  iu  cvapoTitiou.    At  tlie  heat  of  5 10^,  Fahrcn- 
t  body  will  not  accomplith  the  evaporation  of 
Iter  in  lefs  tlian  oghty-iiinefecnnds.     This  fim- 
t  of  heat  by  titc  application  of  drops,  of 
f  heated  nxrlallic  bodies,  may  be  at 
t  in  citimaling  the  degrees  of  furnace 
lably  be  applied  yet  10  heats  cotiH- 
e  than  thofe  which  are  here  mentioa- 
fipMritj,  inilead  of  expanding  like  fouie 
n  the  fire,  in  proportion  to  the  dc- 
oic-     XJfia  the  knowledge  of  this 
>  Mr  WsDGEWooo,  who  acquired  ioq,  j^^ 
&  eelcbrtiy  by  his  manufa^hire  of  porcclitin™'*'- 
cn  warc*i  was  led  to  eonftruit  a  pyhomc- 
lay,  for  the  meafurcineot  of  iiucnfe  furnace- 
at  been  adopted  into  very  general  ufc,  and 
[  to  poOcfs  peculiar  cxcelli:nce.     This  in- 
» fotlitiently  (imple.     It  confilts  of  a  gra- 
duated 
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BOCMI IL  doated  gauge,  the  rule  of  which  is  divided  into  240  e^B 
'^^^^^"'^  points,  each  ^"^  of  an  inch  ;  and  with  this  gavge^  of  a  A^ 
cient  number  of  pieces  of  the  baked  clay,  which  moft  IM 
been  prepared  in  a  red  heat,  and  muft  be  of  given  diiM 
iiODs.  Thefc  pieces  of  clay,  tluis  prepared,  afc  firft 
"applied  cold,  to  the  rule  of  the  gauge,  that  there  mtf 
niiflake  take  place  in  regard  to  their  dimenlions. 
let  any  one  of  them  be  immerfed  into  the  furnao 
which  is  to  hi  meafured.  Leave  it  here,  till  it  flnll  Ml 
been  completely  penetrated  by  the  heat.  Then  itmoll 
and  apply  it  to  the  gauge.  The  difference  bctweAl  vj 
former  and  its  prefect  dimenlions,  will  ihew,  how  macMj 
has  fhrunk;  ajid  will  by  confequcnce  indicate,  to  vhtTfl 
grce,  the  intrnfity  of  the  ^heat  to  which  it  was  czpoAl 
might  amount.  Such  is  the  pyrcmitrkrJ  cootrivanct H 
Weugewood.  a  matter  of  fuch  high  importance  t»Ai 
interefls  of  chemiHry,  and  of  phyiical  fcicnce  in  gCtl0N| 
has  naturally  engaged  alfo  the  attention  of  other  chMW 
nLmijur  pbilofophers.  Mcflrs  Lavoisier  and  De  la  PlacEj  ili 
nd  Dg/a  jqus  to  find  an  accurate  inftrument  for  the  meafuremdiMI 
even  the  moft  intcnfe  furnnce-heats,  were  fo  fortunatM 
to  invent  a  pykomlit.r  which  may  perhaps  dcfcn'C  tfti 
preferred  to  all  others.  The  nuli'ing  cfice  is  the  greait  M 
upon  which  this  pyrometer  depends.  The  infiruMM 
conlifts  of  three  circular  veficis,  infcrtcd  one  within  JM 
ther,  and  aubrding  three  fcparate  capacities^  or  letdfi^ 
fpaces.  The  ijitcrior  ca^/tiy  ;  formed  by  a  grating  of  irti 
upon  fupports  of  the  fame  metal,  and  clofed  by  a  COf* 
above  ;  is  defigned  for  tlic  reception  of  the  body  under  d 
perimcnt.  The  imLlc  cavity  contains  the  ice,  the  mcl(i>| 
cf  which,  is  to  nicafure  the  heat  given  out  by  the  body! 
the  interior  receptacle.     The  exterior  or  third  cjz-ftftoi 

tain 
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^  jBtnided  to  preclude  any  heat  from  the  atmof-  BOOK  II. 
from  paffing  into  the  ice  containeci  in  ^e  fecund ca-- 
id  cbiis  injuring  the  accuracy  of  the  experiment. 
:  ID  ihcjiiond  cavity^  is  ^  be  mcked  folely  by  (he 
en  oat  from  the  body  in  the  interior  oxfirft  cavity^ 
de  of  which  it  is  deftined  to  abforb*  while  it  di(« 
mo  water.    Ilie  water  thus  produced  from  thd 
io0  in  the  middle  cavity^  is  carefully  preferved.  Af- 
OQQcloGon  of  the  procefs,  it  is  of  courfe  weighed. 
^  afbrda  a  meafure  of  the  heat  given  out  from 
leader  examination.     It  will  be  perceived,  that 
InUMJit  is  accommodated  to  meafure  rather  the  dc« 
if  Ae  diminution,  than  thofe  of  the  augmentation 
I;    However,  it  may  be  indiredUy  adapted  alfo  to 

kpivpofe. 

rhBBA&oMETER,  though  not  properly  a  chcml- 
,  is,  however,  fo  ncccfl'ary  to  give  many 
which  are  unavoidably  requiiite  to  the  accu- 
fciiemical  obfervations :  chat  its  nature  and  Aiuc- 
to  be  here  explained.      The  preiFure  of  the 
and  of  all  the  exterior  flrata  of  chis  globe,  iu- 
4ie  deniity  of  the  interior  ftrata,    always,  more 
}  and  renders  the  loofer  parts  of  thefc  latter  ft  rata, 
kit  more  fixed,  than,  cwurh  fiauhm^  they,  other- 
vodd  be.     Uq^uids  and  eladic  fluids, — being  fub- 
^dlB  laws   of   general    gravitation, — and  having 
i  fffhrfif^m  of  partb,  as  might  prevent  one  portion 
Kftom  yielding  to  tlie  impulic  of  another, — tend^ 
4kbj  gravitate  towards  the  Earth's  centre,  to  re- 
A  copftant  equilibrum,  one  witii  another.     \V'hea 
nr  any  quantity  of  vjater  into  a  vale ;  the  water 
I ilfcif  equally  in  the  veffel,  and  fettles  at  iail,  witti 
i&dBioef  abore.   The  feas  roll|  bccaufe  their  water 

dillurbod 
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^^^^  ^\  difturbcd  by  cjctrinfic  caiires  tends  condnually,  torecofCi 

general  equality  of  level.  The  rivers  ninyforthefiune  real 

We  can  raife  the  water  of  any  (heam,  even  to  a  (bd 

elevation,  as  high  as  tfaatof  its  fource,  folely  on  aocoDfl 

this  conftant  tendency  in  the  parts  of  the  fluid,  10  leH 

iu  iquUibrio.  With  d/r,  it  is  the  fame.  Air  will  ndC,  I 

folidbody,  remain  in  that  particular  part  alone,  6fkJlE 

or  veflel,  into  which  you  put  it.     It  diflfufes  itfdF  Kl 

where  equally.    If  by  heat,  you  rarefy  the  air  nU) 

one  place  than  in  anodier ;  the  unrarefied  air  cenb  i 

to  reftoi^  the  equilibrium,  by  ruffling  in  upon  that  tn 

was  rarefied.    Winds,  and  all  commotions  in  llhe  tt 

phere,  either  depend  folely  upon  this  tendency  to  liel 

in  equilibrium,  or  at  leaft  owe  to  it,  a  very  confiiM 

part  of  their  phoenomena;  ruffle  the  furface  of  diejpot 

we  may  refer  from  the  common  fluidity  of  them  bolht' 

lilseo,  Torricclli,  and  Merfenne,  fird,  demonftraM 

{[ravity  of  the  atmofphere;  and  (hewed,  that  a  coliill 

water  32  feet  high,  is  equal  to  counterbalance  a  cdi 

of  air  of  the  whole  height  of  the  atmofphere.  In  wcu 

of  which  die  air  has  been  exhaufled,  water  rifes  to 

height.     In  tlie  climatfes  of  Europe  the  weight  of  i 

is  to  tliat  of  the  air  of  the  atmofphere,    as  from  6fi 

ICXX)   is  TO    ].     Mercury^   though  a  metal,   havinj 

fluidity  of  water  may  be  placed,  alfo,  in  counterpoife 

air. — 28  inches  of  a  column  of  mercury,— juft  as  w 

32  feet  of  water, — ^will  counterbalance  a  column  o 

of  the  whole  height  of  the  atmofphere.   The  BaroMJ 

is  a  tube  inclofiug  mercury  to  rife  to  the  height  i 

inches, — leaving,  above,  a  vacuum, — open  at  one  Cl| 

the  accefs  of  air.     It  was  tiie  invention  of  Boyle- 

mercufy  rifes  and  falls  by  laws  not  yet  well  underfioc 

the  gravity  of  the  atmofphere  varies.     In  the  general 

AruAion  of  the  Baromjctcr-^a  quantity  of  mercury  n 


mipuliUimt  oj  i^uemijuj. 

I,  wlikli  nuf  be  fuiScicni,  in  the  onlinary  tenipcr;i-  I 

c  aimoTphccc,  10  Gil  in  a  tube  cvictntcd  of  air, 

smorc  than  tltofctwentjTMriglil  through  which 

il  (hat  mncury  rife  mwcua.     A  Typhon-tube  of 

s  to  be  taken.     £va<Luate  the  tutw  of  sny  a'r 

uy  ranatn  in  it,  hy  the  pnjpcr  application  of  extc- 

Pot  in  mercury.     Repeat  the  applitation  of 

:  cmliiury  fiatc  of  the  atmofpher.;,  twenty- 

a  of  the  mercury,  will  al'ceml  in  i  cotuinn,  in 

!i  of  the  fyphnn  whieli  is  exHaulicd  of  air,  ami 

ip.  When  the  atmofpherc  is  imufually  hcivy,  its 

trf  weight  prclluig  upoo  the  other  branch  of  the 

Lcbfc  at  the  top,  willfbrcc  into  the  clofe 

Ki]  branch,  more  than  lucDiy-eight  inches  of 

When,  on  (he  other  band,  the  atmorpliere  is 

;ht ;  the  mercury  in  (he  open  branch  of  the 

i  itfdf  and  alccml ;  while  the  mercury 

i  CxIuuAed  branch,  will  dcfccnd  beneath  in 

Or,  inftod  of  thus  uiing  z  bent 

er,  and  the  more  common  wny  has  al- 

1  or  b'.ilb  of  mercury  open  to  the 

eatmorpherc     The  only  cundiiJ'>n  abfolute- 

ile,  15,  that  the  b^fon,  or  tlic  bull),  or  the  fc- 

f  the  inflcAediube  be  always  open  lotheim- 

tn  order  to  enlarge  the  fcale,  and  to 

iSi  Ihe  fciifibiliiy  of  this  >nl>rument  to  the 

eigtit  of  (he  atmofphere,  ^■arious  contriv- 

ri  adopted  in  its  confirii^ioji.  They  have  been, 

t,  attended  with  dilTiculi  ics  and  inconvcnicn- 

S  luifincnt  to  count  erbuUnce  the  advantages 

I  whaie^'cr  W4»  peculiar  in  their  conftnidlion. 

,   fiich  as  the  SfatUal  Barefropt  of  Boyle, 

C  2  have 
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fiooK  It  have  been  inTcnted  for  the  pnrpofe  of  elKnuriDg 
^^"^^^^"^  weight  of  the  atmofphere.  B'lt,  it  b  fufRcient 
have  here  t  xplaincd  fimply  the  principle  upon  v 
mercuria  barometer  is  conftruAed^  in  fuch  a  mannc 
may  be  ealily  uniierftocd  by  the  chemical  ft^dent. 
panfibility  of  mercury  by  a  heat  which  m.^y  not  afl  fc 
fe<ft  ihc  gemral  weight  of  the  atmofphere;  and  the  a 
aMd  triftion  neceflarily  exerted  upon  the  mercury  by 
of  the  tu()e  in  which  i'  is  contained;  naturally  influ 
impair  tlie  accuracy  of  the  mdications  of  the  barw 
the  phyAology  of  the  atmofphere,  there  is  no  { 
greater  intricacy,  than  the  inveiligati  ;n  of  the  cauf 
produce  all  ihofe  changes  in  the  weight  of  the  atji 
that  are  indicated  by  the  continual  rifings  aod  £ 
the  mvrcury  in  the  barometrical  tube.  The  ufe  of 
ftrument,  is  connected  with  all  thofe  chemical  obf 
and  experiments,  which  rcrp^dl  ihe  atmofphere  ii 
chmges  of  its  natural  rtare.  Wh  .tcver  experimei 
be  madey«^  diot  can  nevet  b.'  made  with  due  cafe 
cefs,  without  an  attention  to  the  indications  of  the 
ter.  Another' curiou^  advantage,  not  merely  to 
philofophy,  but  to  natural  phiiofophy  in  general, 
to  gengraphy,  from  the  ufe  of  the  barometer,  is  t] 
it  afrord-  for  the  menfuration  of  heights  aT.4  dsftj 
ThrT^ygrn.  HT(;R0METhRS,  or  inllruir.ents  for  meafuring  t 
laeicr.  ^j^y  q{  ^\  )il^ure  in  the  atmofphere,  at  any  gi\en  t 
alfo  ncccfl-ary  to  mark  ih'j  ftate  of  the  air,  when 
and  phyfical  experiments  i»re  to  be  performed  in  11 
are  'nft  m.ide  of  fijbi"lar}ces  lijblc  to  flirink  by  dr 
a  conlidcrable  degree,  an  1  wi  h  regular  fteady  p*  a 
or  to  be  '  ery  perceptibly  Iwollen  in  bulk,  when( 
ablbrb  even  any  very  iihall  quaxiiity  of  moiftu 
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partkalar  defcription  of  the  conftniftion  of  the  hygr'^  ^f-nv 
McTi  bdongs  rather  to  the  natural  hiitorian  or  p  iilolo- 
(KBTythaa  to  the  cheiriil. 

'HI  It  b  of  the.ut.noft  conft-qiience  in  chemiftry,  care- aaijjj,/^. ,u^ 
li^lo  ascertain  at  all  times  the  q-i.in'^ity  of  any  matter  ^ci^^^»* 
Abb  ■  fubje Aed  to  experiment,  and  again,  to  diflmgu'fh 
pkcqnal  accuracy,  the  quantities  of  the  products.  Hence 
%htmflruwientJ  and  th^  fubdivifions  of  weight,  to  be  re- 
.^4eds  things  which  merit  the  young  chcmiit's  particu*- 
kflMidon,  before  it  can  be  proper  for  him  to  enter  upon 
l|4^paiBental  examination  of  the  fubjcfls  of  this  fcience. 
.ifimMCE  may  be  regarded  as  coniifling  of  a  fulcrum  of 
mfS'har  fuflained  precifely  at  the  mivldle  of  its 

snd  weight,  on  the  point  of  this  fulcrum, — and  tivo 
jMiiiifpended  from  the  two  extreme  points  of  the  crofs' 
l^lihenn  wliich  reds  on  the  fulcrum.  The  fulcrum  is 
Al^loi  formed  by  a  pillar  rifmg  from  beneath  the  le- 
lijlrflfcebeam,  but  by  a  chain  fufperdd  from  abov*.',  and 
MMADd  with  the  middle  of  the  bean;  bv  an  axis,  of  which 
HN||Cr  hirface  is  foniicd  like  the  edge  of  a  knife.  The 
IpilVfff  gravity  of  the  beam,  ought  to  fall  m i^cdiatily 
IwAe  fuicruEn.  It  is  nut  ot  very  important  confe* 
HMi^iriiether  the  arms  of  the  balance,  be  or  be  not  al- 
|HNf  cquat  lengths.  But,  their  relative  proportions 
HpiQ continue  ever  invariibiy  the  fame.  For  the  ^ur- 
H|W chemilhrvj  it  is  ulwavs  n^'cciTiry,  that  very  L>ice  ba- 
HPibc  procured.  We'igf  U  for  the  purpofe*^  of  cticm-flry, 
H|wiMmed  by  tlie  iubdvihon  of  any  particul.-^r  Paud- 
HPrigPlt,  fuchas  a  pound,  an  ounce,  a  grair.,  &c  This 
^Bkf  done  in  the  way  of  conti::ually  halving — iirtt  the 
IHIrivftaDdard-weig- it, — then  its  half. — anu  lo  un,  as  tar 

"bc^IefirecL     Granulated  lead  n\ay  be  very  cotivcni- 

C  3  ently 
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30K  II.  ently  employed  in  this  operation  of  halTing;  A  ic 
tray  for  the  fubdiviflon  of  fmail  weightSi  confifts  in 
weighing  of  a  quantity  of  fmall  wire,  and  afterwards 
ting  it  into  fucn  parts  as  are  required.  'Tiin  brafi  leaf 
be  ufcd  for  the  fame  purpofe  :  As  may  al(b  jewelki^ 
In  philofophical  experiments,  it  will  commonly  be  i! 
ufcful  to  admit  but  one  dimenfion  of  weights :  And 
grain  may  properly  enough  defcrve  thfe  preference. 
hnces  have  been  conftnifted,  by  which  wonderfully  1 
fubdivifions  of  weight ,  might  be  correAly  diftinguii 
Mufchenbroek  relates  that  he  himfelf  made  ufe  of  a  bd 
which  turned  with  -^j^  of  a  grain.  That  diftinguifliet 
tift  Mr  Bskortf  appears  to  have  had  two  acctn^te  bah 
one  of  which  was  capable  of  weighing  a  pound,  yet  n 
turn  with  -^^  of  a  grain. 
6*  IV.  A  FURNACE,  in  the  actual  manipulations  of  cfao 

i  blow*  experiment,  is  one  of  the  mo  (I  indifpenfibly  requifite 
of  all  the  apparatus  of  chemiibry.  A  furnace  is  ne 
more  nor  lefs  than  a  chimney  or  veffcl^  into  which  fuel 
be  put,  and  a  (ire  kindled,  for  the  purpofe  of  thofe  cho 
procefTes  in  which  fire  is  to  be  employed  as  an  agent.  ' 
flruAed  for  other  purpofes  than  thofe  of  chemical  operal 
common  chimnies  can  rarely  ferve,  with  due  conveni 
for  any  great  diverfity  of  thofe  operations  which  arc ' 
performed  by  cheniifts  with  the  aid  of  fire.  Fomac 
peculiar  conftruftion,  are  therefore  requifite.  Thefe 
be  made  exceedingly  large  and  capacious,  for  the  par 
of  the  mofl  extenfive  manufaftures  in  glafs  or  metali 
they  may  be  made  minutely  fmall,  for  the  nicefl  d 
ments  of  the  chemifl.  Chemical  furnaces,  in  gei 
mud  be  fo  conftiiiAed,  as  to  poflTefs, — -commoi 
y^cm  and  fupp9its  for  receiving  a  vefTcl  or  hatbf  cdB 


rnace 

1  I 


hSai^f«hthns  efCixmiJlry. 

nUicr  on  whkh  it  is  wilhcd  fo  bring  the  fire  to  BOos  IL 

r  with  3i\  optrturt  for  its  Jour,  by  wiiich  the  ^*^ 

ic  conruaied  chxrcoalf  may  bir  conveyed  itnray  from 

which  itJiiitbnal  fuel  may  be  piK  iti) 

e  to  tuttCi— by  \vhich  the  needr^ry  :iir  maf  be  ad- 

a  liic  toLiibuftion,^ — by  which  the  flrcatn 

e  augmeutcd  or  dlniinilhcd  at  pkafurc,  fo  aj 

r  towci  ilic  intcntiiy  cf  the  lire  within, — by 

:  nozzle  of  a  pair  of  belluvr^,  may  be  incro* 

r  ii  ttp,  tvhcn  ilie  mere  unimpeUtrd  flieam  of 

wx  to  produce  this  efi'cft    The  great  objcAa 

't  and  conlb-afUon  of  luch  furnaces,  difie- 

uf  ordiiury  chimniet,  arci — to  CDoIiune  as 

■  poffible, — to  apply  the  beat  excited,  as  dircftly 

|ilT  3*  poffible,  to  the  matter  on  which  it  n  intend- 

0  re^Utc  at  plcifurc  the  dtrgrcc  of  its  intcDH- 
\  in  ODc'i  power,  to  ule  fire  in  cxpcriutc-nts  at 
I  alnwft  in  any  place,  without  endangering 

r  lurrounding  objc^  which  were  not 
1  to  it.     The  furnace  for  openjirt,  is 
e  pot ;  having  one  f.juare  aperture  as  a 
,  another  above  this,  fur  a  door  to  [he 
!l  is  utu.iUy  kept  ihut ;  having;  varioiR 
incd  to  admit  air  in  greater  or  fmaller 
f  arc  at  pleafure  a(iciied  or  Ihui ;  and  be- 
1  to  have  ill  fupplies  of  fuel  introduced  bora 
:  9m4*hlt  wiN[]-ruftNACE  is  formed  by  two 
mh.     An  iron  ciiiiancy  compo- 

1  (bat  iii  length  may  be  at  pleafure  enlarged 
««  on  the  top  of  the  furnace.  A  brick 
f  ihii  chiinney,  Icrvei  to  (ulUin  the  mat- 
a^OD  of  the  lir:.     In  the  uppcF  poi  or 

C  I  dome 
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O^K  n.  dome  is  an  aperture  through  %vhich  the  fuel  is  to  be  iatiov 
duced.  [wo  cppoute  ho'es  in  this  dome,  arc  deftincdlf! 
receive  an  iron  roJ,  by  which  this  up^ier  part  may  be  Iififli< 
up  at  pU'afure.  The  revcrtfrutory  furnace  is  compoTed  4l( 
two  pots  fepar^ted  by  an  iroii«hcop,  in  which  b  cut  SIf 
opening  or  door  It  if  ufed  chicfiy  for  the  piurpofe  of  pras 
cciTcs  of  diflillation  with  retorts  of  earth<rn  ware  or  ooatdi 
g1'-<f^.  The  rmi*fi?lid  hlafl  furnace  is  adapted  chiefly  for  ooiki 
ccntrating  the  ):  a*,  excirtd  in  it,  upon  a  crucible  within  il|| 
which  contains  the  fuojecc  of  the  i>rccc^s.  'Iliis  is  eSbAs^ 
chiefly  by  means  of  holes  bored  in  the  pet  obliqudy,  ani 
all  around  from  the  i>pt:om  upwards,  as  far  as  the  uppctf 
furfiacc  of  the  fuel  The  crucible  is  deftined  tc>  ftand  upon 
a  proper  fupport  in  the  bottom.  Dr  BLACX^sfumaet  pa(« 
fefles  the  advantage  of  giving  to  the  operator,  the  con^manA 
of  the  augmentation  or  diminution  of  the  jntenfitj  of  tk| 
heat,  in  a  degree  more  complete  th<in  is  to  be  obtained  faf 
means  of  other  furnaces.  A  damping'ircn  with  a  fufficiert 
number  of  holes,  which  may  be  fliut  and  opened  at  pkK 
fiire,  is  the  ingenious  contrivance  by  which  this  is  to  be  ao 
compl'Oied. 

The  BLOW-PIPE  is  an  inOrument  for  the  application  d 
heat  to  bodies  in  the  fniall  way,  by  which  may  h-t  ofta 
produced  all  thofe  efiecls,  which  are  to  be  accompliflted  ii 
the  great  way  by  the  ufc  of  furnaces.  It  is  merely  a  brali 
or  fllver  pipe,  about  cne-eighth  part  of  an  inch  in  its  diame 
tcr  at  the  greater  end,  and  toward  the  other,  tsptring  to  : 
much  fnuUer  lizc,  with  only  a  very  fmall  perforation  a 
which  the  wind  or.ay  efca^ye.  It  is  bent  at  the  fmaller  end 
to  one  file.  It  is  fomctimes  fitted  with  a  fmall  bowl,  ti 
which  xX\t  vapours  of  the  breath,  may  be  condrrnfcd  \  am 
with  no'zzlcsj  which  m«y  be  at  plcafure  applied  to  the  fmal 
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ISBtnmitf,  or  removed  away  from  it.    The  fmaller  rx-  BOOK  IL 
IMbf  of  clie  Uow-pipe  or  its  nozzle,  is  to  be  applied  to  '•^^i^^ 
Aelane  of  a  taper,  fo  as  to  direA  it  upon  the  objeA  under 
^BriiBCttt.    The  breath  infpircs  the  pipe ;  and  this  blow- 
%if  ooDlinued  for  a  fu£icient  length  of  time,  will  produce 
W'maAj  of  heat,  adr^quare  to  accomplifh  upon  a  faiall 
Ukof  matter  any  ede£t  which  a  furnace-heat  is  capable 
|f  opoicing  upon  a  larger  body,     ri  ilream  of  vital  air, 
inraidsough  the  blow-pi^  by  means  of  a  bladder  at  one 
ditf  kiViU  aftonifldngly  increafe  .he  a<Etivity  of  the  com- 
wad  the  intentity  of  the  heat,  at  the  point  where 
b  impelled  upon  the  body  under  examination, 
-illi  OMiibultion  of  futl,  particularly  of  charcoal,  applied 
tUl  pwpu'  manner  in  furnaces,  is  the  principal  means 
St  poiTciles  for  commanding  any  great  intentity  x>{ 
Bdt,  the  RAYS  OF  THE  SUN  concentrated  by  a  convex 
rcncave  mirror,  will  alfo  produce  an  extraordinary 
piiiMifliing  incenllty  of  heat. 

'Mde  fain*;re!»  and  fuel,  with  other  accommodations  Bar  hs»  &c; 
|he appU  ation  of  the  fire  it  feeds;  chcmiftry  requires 
ioftrume'tts  a.iu  conveniences,  in  performing  its 
t|jy  means  of  heat.     Rarely  can  chemical  opera- 
ifarough  any  wide  extent  of  pr^ceiTes,  be  performed 
^Jire  alore,  c;r  witr.ou'  the  placing  of  iome  inter- 
body between  the  lire  .rid  t.ie  fubiiance  on  which 
to  ma^e  it  a£t.     This  intermediate  fuHlt.ince  is 
f  *Jitf6.    There  are  belneft'tfiarne  cr  water-baths,  fand- 
ODder-baths,   iung-baths,  6lc.     Thoie  veflTcU  into 
ftiid  fiibftances  are  put  in  order  to  be  expoied  to 
of  heat,  are  Ibmcturics  crucibles  of  baked  clay  \ — 
rufeis^  a  ibrt  of  flat  m-cibles  made  of  the  earth 
|g|  ■■  i'ometimcs  merely  capfules  of  earth  or  iron. 

At 
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BOOK  IL  At  times,  m  the  cxpoTurc  of  fiihAxioei  to  the  beat; 
^^^^"^are  for  panicular  purpofai  coated  over  with  odieriii 

ca  in  the  faze  of  powder ;  and  the  fubftance  thm  a 
ed  in  coating  over  another,  is  called  a  cement.  The 
fels  and  inftrumcnts  are  cmplo? cd  in  that  clafi  of  di 
rations  of  c!aemifbT,  which  arc  diftingoiflicd  as  pt 
conducted  in  the  dry  wit. 
Cucurbiccf  ^*  Othcp  veflcls  are  requifite  for  proccfles  which 
■nd  other    \^  conducted  in  the  humid  WAT ;  that  b,  for  proo 

cDcinicsu 

rcflcu.  which  fluid  media  and  fluid  fubftances  are  chiefly  [ 
CueurbiteSf  or  matrajjes^  are  veflels  of  glafs,  earthi  or 
ihaped  like  an  egg»  and  open  at  the  top.  Retorts  a 
btdar  veflels  of  glafs,  metal,  or  earthen  ware,  with 
extended  in  a  curved  direction  from  one  fide  of  the 
and  terminating  in  an  open  point  or  mouth.  7i 
retmrts  have,  befide  the  former  neck,  alfo  a  neck  oi 
ing  on  the  upper  part,  by  which  may  be  introduc 
them,  the  matters  under  experiment.  Receivers  ai 
veflels,  of  a  fpherical  form,  with  a  firaight  neck,  <l 
to  receive  from  the  retorts,  the  produ^  of  the 
which  the  matter  with  which  a  retort  may  be  charg 
dergoes.  The  retort  and  the  receiver  are  the  como 
paratus  in  the  procefs  of  didillation.  But,  when  d 
duAs  are  of  a  peculbrly  volatile  charafler,  an  ok 
then  to  be  preferred.  This  alembic  may  be  of  glafi 
or  earthen  ware.  It  coniifts  of  a  htdy^  to  which  is 
cmcal  head  t  and  out  of  this  head  deicends  taieraU} 
to  be  inferted  into  the  receiver.  Such  is  the  alembic 
are  compoiitions  conunonly  of  clay  and  fand,  uied  t 
the  joinings  of  diflfcrent  veflels  clofe,  fo  that  the  p 
of  the  operations  carried  on  in  them,  may  not  cfca] 
thus  difconcert  the  proce6.     &////  for  ardent  fpif 
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upon  a  larger  fcalc  of  cont^rufttoi),  and  tu-  book  rr 
ad  of  8  beak  cnteriog  a  receiver,  rather  a  pipe^'*''"**^ 
■Ucb  tt  iiDincrfed  inio  a  tub  of  colJ  water,  and 
roDgb  thb,  coQvcyi  the  fpirit  coodcnied  by  the 
K  die  lower  citremiiy  of  the  pipe, 
moft  rcmarkible  of  the  operaiiooa  perfofmol        '■. 
Ic  different  vclTcIs  and  hiftnimcnts,  are  the  fol-'cipluucd. 

b  an  oiKntion  10  be  performed  upon 
a,  bj  expoiing  them  in  a  cnicible  lo  the  aftioti 
Ak  open  air.  The  volacite  parts  arc  thus  driven 
hroK  a  prepared  for  3  farther  analyljs  and  pu- 
YWr*""*™*  t»  nojiing  carried  to  fuch  a  degree 
\  u  HOC  only  to  drive  off  the  voUtile  parts,  but 
;  ttfj  (bic  of  the  fixed  partj  of  the  ore,  Fu- 
.  bodies  vhtch  3r«  fufceptlble  of  it, — by  means 
Din  a  fotid  to  a  fluid  form.  In  redufShn  or  rt- 
the  cafcci  or  osyJes  of  metals  are,  by  means  of 
dMreoiI  or  oils,  rrdutfJ  to  the  metallic  llatc 
toft  by  e»!cination.  Vitrification  n  die  fufion 
as  arc  capable  of  aHuming  the  brighl- 
ind  Itardncfs  of  ^a,h.  CupeUation  is, 
of  [xrfeA  mciais,  by  melting  them  with  the 
F  lad,  ■□  thofe  vciTcIs  which  are  named  capeb, 
fMmu*  eonildency  cafiiy  abforbs  the  lead  with 
vhicb  it  carries  off  with  it.  CrmtiilatiM  is,  the 
>f  the  ftaie  of  particular  fubnances,  by  expofing 
tBaftion  of  tnicnA:  heat,  after  that  you  havefirft 
orer  with  a  cetnml.  Scr.itijieotion  confifb  in 
fiiEid  Aibft^ncrs  in  Inyen,  with  intermediate  Ib'a- 
kred  mxttcra,  in  order  to  ejipolc  them,  in  a  em- 
ber Aliiable  velTel,  to  a  heat  by  which  their  na- 
K  clus£tKi>  Dettnatitti  is  a  fuJdcn  change  by 
hejl, 
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BOOK  II.  beat^  accompanied  with  conGderabIc  noile»  which 

place  only  on  nitre  and  mixtures  'into  which  it  cntenH 
Decrepitation  is  a  fainter  degree  of  detMaiiom,     Futmiimli^ 

■ 

is  a  more  rapid,  vigorous,  and  noify  Jetanatiofi  SuUmttiHt 
is  the  volatil.zing  of  dry,  folid,  and  often  cryftalliied  faU 
fiances,  by  means  of  fire*  Ehuilaum  is  thar  change  •f'^j 
quids  into  vapour,  which  is  occafioned  when  they  are  pcfl|^ 
trated  by  heat  to  a  certam  degree  of  intenfity.  Evaft^ 
twn  is  alfo  the  conTerfion  of  a  liquid  into  a  Aate  of  <laAj| 
fluidity,  not,  however,  by  the  penetration  of  the  whoil 
mafs  of  liquid  by  a  flrong  torrent  heat,  but  merely  by  4t|| 
aAion  of  this  heat  upon  the  upper  and  exterior  bycn4 
the  mafs  of  liqyid.  DiJliUation  is  a  proccfs  of  tvapm^Hit 
performed  in  dule  vciTels,  and  fo  as  to  colled  the  prodoAH 
Renificatkn  is  a  fecond  procefs  of  diftiUation  perfiomNl 
upon  the  produ^  of  the  firlh  Caixtntratisn  d^ficrt  froa 
redtification,  in  that  the  former  carries  off  the  prcciow 
p.Tt  of  the  liquid  into'the  receiver ;  but  the  latter,  vd» 
tilizing  the  lels  precioub  parr,  leaves  that  which  it  raovi 
valuuble  in  greater  ftren^th  than  before,  in  the  cucnrfaillb 
Digtflkn  is  the  cxpofure  of  fubi^ances  which  we  inih  |l 
a£l  gently  upon  one  another,  to  a  moil  rate  but  long-€e> 
tiiiucJ  hciit.  /  fufion  is  the  extraction  of  the  more  foluhli 
pnrts  of  certain  fu-^fianccs,  by  me.ms  of  hot  water  pourei 
itprjn  them.  DeiC^iofi  ib  tlic  continued  ebullition  of  watfl 
with  fubflanccs  on  w  lich  it  \{Xs  when  hot :  and  is  uted  0 
feparate  thofc  part<;  of  bod  res,  vh.ch  ait  not  loluble  by: 
more  moderate  heat.  By  lixiviaihn^  wc  (^(^ulve  in  hot  wa 
ter,  the  falinc  and  folubk*  pnrricles  of  c  nJers,  the  refidue 
of  ciiftilbti  n  :rd  combumon,  coais,  and  fucu  native  caith 
as  \vc  dciire  ti^  aixalyfe. 

VIL  Bui 
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I  in  confcqtience  of  the  late  advancement  of  book  tl 
I  thit  particular  drportmcnt  of  the  fcience,  which  ^"^''j^^'*^ 
inrfiM&  ciemiftry^  becaufe  it  b  employed  upon  Pneumatic 
I  an  aerial  or  elafti. -fluid  ftate;  a  particular  ap-^p^rj^^, 
been  fb'ind  requlfite,  for  thofe  numerous  pro- 
li  are  now  to  be  performed  on  matters  in  thb 
»  In  order  to  perform  pro-efllis  in  which  e- 
ire  to  be  principally  concerned,  one  very  iimple 
'fiiffice  for  prefcrving  air  in  any  vefTcl,  and  tor 
out  of  one  vc^T-.l  into  another.  Take  a  wood- 
f^eonfiderable  capacity.  Place  in  it  a  flielf  for 
ofof  jrs  of  glals.  Tnen,  plunge  into  the  tub, 
ratcf,  one  or  more  j  irs  of  glafs.  Let  ihem  be 
he  water.  When  they  are  filled,  invert  them, 
tath  downwards.  Although  thus  inverted,  they 
Daln  fiill,  upon  the  fame  principle  upon  which 
b  Alftained  at  its  ufual  height  in  the  barome- 
r  thele  jars  remain  thus  inverted  and  full  of  wa« 
CC  tinder  their  mouths  and  into  their  lower  ca- 
CQp  or  phial  or  other  fmall  veiTcl  which  you 
iy  jHunged  into  the  tub,  with  its  mnuth  down- 
i^'finaUer  veflel  having  been  plunged  into  the 
It  mouth  downwards,  would  enter  it,  full  of 
led  onder  the  mr-uth  of  one  of  the  inverted 
l^itt  oat  its  air,  and  will  be  filled  with  water. 
iping  from  that  firinl  er  veHll  mnfc  nccrfririly 
Chopper  part  of  the  jar,  and  there  clifplace  fo 
t  ^nxer  filling  the  jar  as  to  make  room  for  it- 
ii  the  procefs  for  emptying  eiaftic  fluids  out  of 
16  MKKher,  for  the  purp^We  of  any  ether  pro- 
are  Co  be  pcriormed  with  th'-m.  If  the  neck 
Si^  veflely  be  narrow,  a  fuimcl  of  glafs  may  be 

employed. 
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BOOK  U.  employed,  to  communicate  between  it  and  that  ont  of  ^ 
the  air  is  to  be  emptied.  A  retorty  in  which  arc 
matters  of  which  the  reaAion  is  to  afford  a  prodnft  of  ft 
particular  gas,  may,  by  means  of  fuch  a  funnel^  be  (b 
nc£ted  with  a  glafs  inverted  in  water,  as  that  the 
fhall,  through  the  ftmnel,  pour  into  the  Utter,  th< 
produA  of  the  reafting  matters  in  the  retort,  in 
as  it  is  evolved.  A  retort  intended  for  fuch  an  o| 
may  be  made  very  thin  at  the  bottom,  that  the  flame 
candle  may  aA  on  it  without  burfting  it.  For  fu| 
any  thing  at  a  confiderable  height  within  a  jar, 
JIands  efwire^  may  be  employed.  The  haml  of  a  gun^ 
jng  the  touch-liole  carefully  fcrewed  up  and  rivetedy 
be  advjmtageoufly  ufed  inftead  of  an  iron  retort,  in  the 
traAion  of  gafes  out  of  folid  matters.  Put  the  fiilgi 
the  procefs  into  the  chamber  of  the  barrel.  Fill  up 
reft  of  the  bore  with  dry  fand,  thoroughly  purified 
burning,  from  any  air  that  might  remain  in  it.  let 
ftem  of  a  tobacco-pipe,  or  any  fiaall  tube  of  glafi,  be  tat$ 
vnxh.  putty  into  the  orifice  of  the  gun-barr^L  Then  fi| 
the  other  extremity  into  the  jire.  The  gas  dilei^igBl 
will  pafs,  of  courfe,  out  at  the  orifice,  through  the  tubi| 
and  may  be  received  into  a  jar  under  water,  as  before,  h 
ftill  more  accurate  mode  of  obtaining  gafes  firomioUdni 
other  matter,  is— -to  put  the  matter  under  experiment  inB| 
a  phial ;— over  this,  611  up  the  phial  with  mercury  \  ini 
vert,  then,  the  veilel  into  a  bafon  filled  with  mercury,  aiil 
the  conftruAion  of  the  barometer ; — throw  upon  its  ckw 
and  upper  end,  the  focus  of  a  burning  lens  or  mirror  ^-• 
The  aerial  produA,  as  it  is  extraAed,  will  occupy  the  ISffl 
part  of  the  phial ;  and  the  mercury,  to  make  way  fior  't^ 
Will  defcend,  as  foon  as  is  necefTary  into  the  bafon.    Hm 
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\  pi|tc  or  funnel  properly  introduced,  the  gas  may  be  RooK  ir.  J 
Sttm;,  as  it  it  cxtricaicdt  into  a  receiver.     Ji  will 
7  in  proccJTcs  of  this  nature,  to  prefer  quickiil- 
r|  pcrticuUrly  fur  ihc  exiradlion  of  all  fuch  gatct 
■ttatendcncf  to  combine  witti  water.    To  try  wiiuher 
BiioiUr  pa  be  fit   10  maintain  ambtiJl'Ka,  introduce 
iR  ibe  phial  cootaining  it,  a  bit  of  a  lighted  wax- 
f  fixed  upon  a  wire.    For  the  mtnfuremml 
f  gafrt,  ia  ordtr  to  afcrrtain  thcJr  relative 
Iby  or  nrity,  to  marlc  what  dianges  of  di- 
me air  may  undergo  in  any  particular  pro- 
t  prcdrdy  what  portion  of  an  air  is  ufed 
;  ufc  a  narrow,  graduated,  cylindri- 
pgnduiitjon  may  be  accomplifhcd  by  pour- 
I  equal  nieafurej  of  water  into  the  vcjlcl  % 
e  exicrior  furface,  when  each  meafure  u 
lyt  puiicular  place  at  which  the  upper  fur* 
Jrie  water  now  flandK.     The  Euiiioubter  isEt;>i«ii(. 
^whjcb  ensbies  us  to  afcertain  the  p.iriiciilar'^"" 
iritj  of  common  air,  by  mixing  with  it,  nit- 
MeprDporuons.  The  principle  upon  which 
■»  fit  for  this  ufc,  will  be  hereafter  explain- 
r  mcrtury  cannot  be  employed  in  the  ex- 
■  from  fubflonces  in  the  i>aic  of  powder  j 
ffidciu,  with  thcfe,  to  place  them  on  a  Hand* 
■be  cxluuf ted  receiver  of  an  air-pump,  that  the  gas 
■developed,  may  be  poured  into  this  receiver.    The 
kjfwk  may  be  made  to  pal's  through  gafes,  by  means 
pto  iuKiduce  it  through  the  velTcIs  in  which  they 
,  and  iKruugh  Uie  fubfVances  by  which  ihcy 
fed  in  then-  feparuc  ftatc.     WaSerm.iy  U  imprtg- 
i  tajr  aerial Jlr'nl,  fuch  as^xnf  a;r  or  C2iboaiC'acid- 
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^^Pj  gas,  by  inTcxting  Into  a  bafon  of  water,  a  quart-boCtl 
with  the  fame  fluid ;  then,  as  the  fixed  air  is  by  ai 
proccfs  procured, — by  pouring  it  through  a  proper  i 
into  an  inverted  bottle  of  water;  and  laftly,  by  agitato 
bottle,  till  the  water  (hall  have  abforbed  as  much  gas  a: 
contain.  Bythisprocers,may natural,aeratcd wateH  bea 
ally  imitated.  Dr  Nooth*s  a  par  atus  for  the  impreg 

^paratus.  of  water  with  fixed  air,  confids  of  three  different  vd 
glafs,  bf  which  the  middle  is  inferted  at  one  end  in 
lowed,  and  again,  receives  into  it,  the  lower  extm 
that  which  is  uppermoft.  Thry  thus  fland  perpend 
ly,  one  above  another.  An  orifice,  with  a  proper  fl 
permits  the  introduflion  of  the  materials  which  are 
ford  the  required  aerial  fluid,  into  the  lowefl  of  the 
veflels.  In  this  veflel,  the  gas  is  difengaged.  The  i 
veflel  is  filled  with  water :  but  a  proper  valve  prevec 
water  from  defcending  into  the  lowert  \efr-l,  and  y 
vents  not  the  extricated  air  from  afcending  into  that 
is  in  the  middle.  The  uppermoft  of  the  three  veflcl 
empty  ;  nor  is  the  accefs  of  common  air  carefully  ea 
from  it.  The  air  dilcngngtrd  in  the  loweft  veflcl,  con 
Iv  afcends,  forces  the  water  from  the  middle  veflel  i 
the  highcft,  expels  the  co.Timon  air  out  by  the  flop 
this  laft,  fills  it  wholly  with  aerated  water,  and  thtUi 
by  a  very  accurate  and  fimple  procefs,  wliarever  qnai 
acrat<.d  water  is  wanted.  The  ceria! produSfs  of  ccwm 
tiHotiGn^  before  the  recent  improvements  in  pil 
tic  chemiftry,  were  ufiially  fuffcred  to  cfcaj-ic  out  at  I 
hole,  prforjtcii  fur  r'Ms  piirpofe  in  the  upper  part  • 
rettirt.  Mure  recently,  it  has  been  contrived  to  uft 
tillai.on,  a  numlvr  «.f  v-  AT  h,  arranged  one  belide  ai 
and  cumuiuuicatiu^— :hc  liril  by  j  proper  funnel  ^ 
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IlilUiian  goes  on, — thU  again  by  ano*  ^OCt^ 
ktbc  frcondr-^'that  with  the  third, — this, 
with  a  founh,— and  To  on  to  any  number  j 
are  to  make  [tic  Ull  communicate  by  a  fuiub- 
triili  an  inTcrtcd  vdTcl  of  glalj  containing  iner> 
cMitrinnce,  all  the  produAs  of  tlie  diflilla- 
'cd.  The  Icift  voUtile  are  ccFndenfcd  and 
the  lirft  receiving  rcfTcl.  The  k&  are  fuc- 
Icnfcd  and  aUb  detained  in  the  order  of  their 
mode  Totililc  are  at  lall  received  into  the 
wblcli  tcnninates  the  fcrt«.  Or,  ta- 
Ifcriet  of  TdTcU,  we  may  adopt  the  ingenious 
i  Mr  Woalfc,  which  fwclls  the  body  of  the 
cooiidcnbie  rotundity  and  capacity  t  and  then 
oriliccs  bc£dc  that  communicating  with  the 
imrr  by  whicli  ihe  more  dcnfc  and  li<]uid 
he  diftilUtion  may  pafs,— another,  higher  up  in 
;  the  rcteiver  for  tnc  purpofe  of  carrying 
pip<:  and  into  I'uitaljle  vcfTtrls,  thofe  products 
I  their  nature  more  volatile.  The  appartius 
trWATT-,  for  procuring  gafej  in  large  qutnti- 
10  ncdtcat  purpofeSy— conJilVs  of— an  alernbic, 
condufliog  to  the  rtfrigiraiory, — a  refrigera- 
end>le capacity ,—3  hydraulic  hllows  into  which 
'Cjred  from  the  refiigeratory,  that  it  may  be 
ly— -and  bfUy  an  atr-ioUrr  into  which  a  tranf- 

■gei  the  air  from  the  hydraulic  bellows A 

Option  of  this  apparatus  by  Mr  Watt  him* 
mioH  detail  in  the  work  of  BtddMi  and 
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BOOK   THIRD. 

NATURE  AND  LAWS  OF  CHEMICAL   ATTRACTION; 
iku  or  THOSE  DIFFERENT  SUBSTANCES  WHICH  THIS 
iaCNTf  ACKNOWLEDGES  AS  THE  PROPER 
KBJECTS  OF  ITS  INVESTIGATIONS, 


SECTION  FIRST. 

ilTOItE  AMD  LAWS   OF  CHEMICAL  ATTRACTIQN.' 


t 


was  defined  to  be,  A  science  which  in-booRIii. 

AMD   EXPLAINS   THE  LAWS  OF  THAT  ATTRAC-  /J^Ll^ 

ACTS   ONLY   BETWEEN  THE  MINUTE  COMPO*  i. 

R^CttTlCLES  OF  BODIES.      Of  that  ATTRACTION,  thCTc'^'**^^?'^"* 

Jaws  of  CQC- 

^fev  general  laws,  fufceptible  of  being  clearly  afcer-micai  ac- 
li  be&re  wc  proceed  to  diftinguifli  the  diffi^rent  forts  jj,^^^^;;"*^ 
Shukil  fiibAances.     Thefe  are  laws  univerfally  appli^o/  ^^p  <i>^- 
kl  faming  the  chief  grounds  of  diftin^on,  uponciicliiical 
llrdK  noft  general  clafTcs  of  chemical  matters,  arc  to^"^^^^^** 
|M  wad  chtraAerizcd  ;  being,  in  faf^  the  moft  geue- 
\/Uu  of  the  whole  mafs  of  chemical  obfervations  and 
(^tncnti  which  have  been  made  by  mankind,  fince  the 

plArnLACTUiM  is  of  two  forts ;  that  which  a£ls  be- 
l^fligfb  of  matter,  in  the  ratios  of  their  quantity,  apd 

D2  of 
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BOOK  lll-of  die  fquarca  of  their  mutual  diibmces ;  uid  tbit,   ,' 
\_^l~,'_}  which  a£h  only  between  Uie  intmOf,  amfment  parti^i.. 

».        bodies  brought  into  a^al  coatafl,  and   is  therefore 
f^eutlli-  '^"''^'^  atlraaion.     Tlic  former  attraflion  regi 

td  from 


great  motions  of  the  univcrfc,  and 
atuaAion.  braticfa  of  mechanical  philofophjr. 


N 


the  fubjcA  a 
pha 
where  ftrikc  the  fenfes  nuire  obtrufiTcty  than  iboie  oCfl 
mical  attraiflion.     Bat,  even  of  this  latteri  the  n 
dicAtions  are  fufficicntly  frequent  and  obvious, 
tbemrctves  upon  the  notice  of  the  mofl  carelefc  obi 

The  following  are  the  general  laws  of  cbcmial  i 
tion. 

L  It  is  the  firft  hw  of  chemical  attradknt  s 
'  hmiegmieui  bidiei,  or  hediu  tf  which  tht  ir, 
tlcUi  art  per/tHlyftmilar  to  ont  atathtr,  havi  a  « 
tj  le  remain  in  ceniaB,  until  they  be  feparaUi  If  liki 
fame  fuperun'  fif(t,  mtchanical  or  thrmicaL     The  c 
tra^on  dcfcribed  in  this  law,  is  called  The  a, 
grrgatiim.    It  takes  place  m  the  inftanccs  of  flODa^i^ 
fnow,  wafer,  air,  &c.     Any  body  of  whJch  »h«  p 
held  in  onion  by  this  fpecies  of  chemical  utnAiQa,  1 
ed  an  oggrrgate.     A  heap  diffcrt  from  an  aggregate,  ] 
lOg  an  accumulation  of  fmall  bodies  Gmilar  to  onea 
but  not  coherent.     A  mixture  is  a  collection  of  I 
dies,  diffimilar  to  one  another,  and  alio  witboot  c 
A  mwhiTf  by  eonfufim,  is  produced  when  two  beap*^  K 

oiw  of  0owcr»^  fulphur,  ami  ooc  of  nitre  in  p 

confofedl«i{((cn(ied  together.     Roclc  cryllal,  woed|^ 

(Kamondts  and  other  homogeneout  bodiei  of  a  fi 

lid  and  coherent  contiAenty,  sre  named  hard  t 

%'/  'fgregatf!  arc  thofc  of  which  the  ccnnponeot  patl2| 

W  moved  baclcwani  and  forward  with  the  fin|er  abotl 
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:.    Of  tha  fort  irc  fnow,  foft  foap,  »nd  other  BOOK 
EC  eoofideocT'.     WM«r,  wine,  beer,  and  milki 
jngaln.     AJI  xrial  miitiers  arc  denominated 
fotfj.    Tbcfc  diScrent  Ibrta  of  aggregHion 
my  different  <'cgrees  of  the  fame  force ;  whicb 
I  the  ^rd,  and  veakeft  in  the  irrifirm  aggre- 
CetarH  3tgg)Vgationt  fubGn,  as  we  fee,  in  na- 
■It  for  the  inolt  part,  both  deftroy  and  reilore 
f-     Ib  rcftorioj;  ai\y  bodies  to  the  ftate  of 
art  can  generally  m^mage  jta  procdTes,  To 
B  body  in  itt  hands  rither  into  an  irrcgular 
Co  many  crjJla/Hne  forms,  bounde-i  by  regular 
■nd  fttrfaces.    TU'k  laft  fort  of  cliangc  froni 
iefiSd  ftatc,  is  called  eryjiall'ttalion. 
r  Other  diemical  attraAIoiii  arc  called  allraf%tfvt 
Tbcy  take  place  between  bodies  of'*"* 
It  particles  arc  reciprocally  heteiogen^ 
a  ftigar  is  dhTolvcd  in  water,  when  wine  and 
sed  togetiicr,  when  water  is  evaporated  by 
vkhhcat. 

the  fecond  law  of  chemical  attreOion  j 
0^  ntnpofiiian  tan  take  plate  only  b*- 
vtki  ff  SfftrtKt  in  litir  n*ttm.  The  at- 
MMBpofition  a,  in  truth,  never  (tronger,  than 
din  between  whltdi  it  afb,  are,  in  nature,  the 
Ijr  lUfferent  &oai  ooc  another.  Acidi  and  al- 
fwrft^Iy  oppofite  to  one  another  in  their  pro- 
oft  iminuic  mutual  union-  Al- 
Iphnr,  3ciil.i  and  tnli,  acidi  and  metale,  water 
wine  arc,  in  the  fa  tne  manner,  eiceedingly  op-  ■ 
anotlicT  in  their  qiallties,  yet  difpofcd  to 
letber  with  rcmirkabic  energy.  Niching  cm 
1)3  be 


. 


IQQIC  HL  tore.    It  is  obvioafly  occaficmed  taj  tiic  ahToitptmMllliN 

engagement  of  fubilantial  heat,  ..t.rl 

VII.  Tbi properties  of  the  eom^eemd firmed  w&Hti^lgM 
■er  more  bwUes  enter  into  combinatkn  iy  means  ef  ite  4CAm4 
of  eompofition^  are  entirely  different  from  the  feoperiiotitili 
wre  poff€ffed  kf  tbe  feveral  bodies  befnre  ib^  unkm.  TU 
the  icventh  law  of  chemical  attraction*  Jt  was  Bflt.nMj 
Difed  by  StaU  and  his  firft  difciples.  Meflrs  fiucfasMl 
Fourcroy  were  the  firft  chemifts  whofe  refearcbeslc4lll 
to  affirm  this  to  be  one  of  the  laws  of  chemical  attrtfll 
By  a  vaft  multitude  of  obfervations  and  exyriinciig) 
lias  been  demonftratively  afcertained,  that»  ia  taft%0 
form  of  cryftalliauttioat  in  confifteiicy»  in  odoor,  IbiM 
lity,  the  charaAer  of  compounds  is  always  eflentU^ 
fereot  from  that  of  their  component  principleSf  CM 
bodies  often  lofe  their  caufticity»  in  combination  t  fiiMI 
ces  which  when  feparate  exhibited  no  cryftalliyatiM| 
combined,  appear  only  in  cryftals :  fluid  fubftanoea  irifti 
come  by  combination  folid  \  and  folids,  fluid :  InoJl 
matters  often  become  in  combination  ftrong-fmellingiifi 
fufible  fubftancesi  when  combined,  often  acquire  tlie^ 
lity  of  fufibility.  Innumerable  are  the  other  ftrikk^ 
entke  changes  of  properties  which  take  place  in  cmH 
tion.  ^  M 

EioiiTB  VIII.  The  eighth  law  of  chemical  attraAion  ^SK0d 

LAW.  that,  the  attraQion  of  comp(fttion  is  meafuraUe  by  tie  djfi^ 

ofdfftroyUig  the  combination  formed  by  it,  between  two  4%| 
bodies.  The  eagemefs  with  which  fubftancea  cntaul 
combination,  ought  never  to  be  regarded  as  any  fiU94| 
of  the  ftrength  of  their  mutual  attraAions  ftir  one  «M 
Subftances  which  enter  the  moft  rapidly  into  mAMl 
cften  the  moft  eafily  feparated.    But,  the  itgi^Blkji  ^^ 

diiM 


Natwe  and  Laias  cf  Chemical  ^tlraQhn. 

Vky  irhich  b  found  in  deucbing  uif  two  fubftances  BooK  I 
yof  that  oombiiatton  \a  which  they  are  united, 

eneafurc  of  the  force  of  their  mutual  attraflions. 
k'i*  obtious  to  anf  (Krfon's  conflderation.     It  has  been 


i  by  all  the  experience  of  chemifts. 
,  Bjr  the  uintli  Uw  of  chemical  aiiraflion  it  a  deter'fi, 
,  (hat,  &£rrtn:  fu^ancti  paffifi  in  iifftrtta  drgrretj 
'  tf  tt*mttti  attraflion,  in  rrgard  tn*  to  anot/jer  / 

■  (&•(  iJir  Jtprtts  if  this  firce  fuhjifling  hetviftit  any  Ivit 
mof  tf  Jttertmntd  by  ebfervalton  and  exptrinstnt, 

i  forat  bodies  which  art  cannot  by  any  knowa  m 
,  bring  into  combination.     Iron  and  mercury, 

r  and  oil,  are  ccrt^uly  not  without  fome  d^  1 
F  intRual  attn^ion  for  one  another  i  but  wc  cannot  1 
t  to  unite.     Again,  ihr?  whole  range  of  chemical  1 
ration  evinces,  that,  in  nature,  chemical  fubltancci  a 
u^iamlly  ttctachcd  out  of  any  combination  in  which  theyi^  J 

■  r  be  more  looJely  connected,  whenever  other  fuhftuict 
T_ient  thcmfclvcs  with  a  more  potent  attra^ivc  fnrcc,  to  1 

iie  roine  new  compound.     AU  the  operations  and  < 

ruDcniS  of  cbcoiUtry  are  founded  upon  this  idea ;  thSt  1 

.'.  ^gree*  of  the  attr^^ive  force  with  which  different  1 

.  ftancei  tend  murually  to  combine,  are  infiniicly  diverfi-  i 

AU  that  has  been  as  yet  done  by  chemiliry  In  Inve&  1 

-  iiBiiirc  t^  material  bodies,  has  been  only  to  a&  J 

rnpanlively  fmall  number  of  the  immenfe  dl-  T 

•iiLiK.  ji  lirifi-cf  attra^om  of  different  fubflances  for  ooq  J 

notfaer.     Chcmifts  have  called   ihci'e  attra^ions  tlfiUvt^A 

_  -Acnufe  chemical  fablhinces  fcem)  as  it  were,  to  chufc  o 

i'  I'c  ccmbination,  with  mutual  prefix 

:  unaptly  to  be  compared  to  the  clioi- 

iiL^  beings.     Let,  for  inllance,  any  two 

bodies. 


Nature  and  Laws  cf  Chimcat  JUraOiuL 


NX>K  TTI.  bodies,  fuch  as  an  acid  and  a  metallic  ozyd.  be 
_^-Y^^j^  a  force  of  mutual  attraAion  equal  to  Jmr.  Thm^ 
bring  into  contaft  with  this  compound,  a  third  fiiUfanH^ 
fuch  as  an  alkali»  tending  to  combine  with  the  add  •* 
force  of  attraAion  equal  to^x :  The  confequeooe  will  )a$ 
that  the  acid  deferting  the  ozyd,  will  entrr  into  a  aMr 
combination  with  the  alkali ;  and  the  oxyd  will  be  left  it 
a  free  and  feparate  ftate.  TUs  is  the  operatioii  of  dtSmf 
attraAion.  / 

ksTBLAw.  X*  1^^  tenth  law  of  chemical  attraAion  is ;  thjti  dl 
particles  of  matter  which  are  fufcepttble  cf  unioN  kj  ehnrntrnttf^ 
Jinity^  lend  centinuaily  to  farm  hgdies  of  a  pUjbMdral^  im^mO^ 
and  determinate  form.  One  of  the  moft  beautiful  and  ihi 
moft  univerfal  phaenomena  which  natural  hiftoiy  and  chfr 
miffary  have  traced  throughout  the  material  world  \  is  tint 
of  crsftaUixaiion.  Wt  neviT  fee  any  matters  combine  into 
bulk  and  magnitude  from  the  minnteft  divifion  of  pa^tKlq 
of  which  they  are  fufceptiblei  without  perceiving  tlnl 
combination  to  take  place  with  a  tendency  to  fome  detow 
minate  regularity  of  form.  The  great  Unneta  of  Sweden^ 
M.  Rome  dc  LillCi  and  the  Abl-e  Hauy  have  happily  tiSi 
ced  the  phsnomena  of  cryftallization  through  a  vifl 
multiplicity  of  inftanccrs.  No  contradiAory  general  (a8 
has  been  obferved  Whether  confolidating  from  a  flatc  d 
fufionj  or  from  a  Aate  of  iblution,  bodies  ftill  tend'to  roi 
gularity  of  form.  It  is  with  great  propriety,  that  BI 
Chnptal  has  added  this  to  the  other  laws  of  chemical  A 
traftion. 
4.  The^e  are  all  the  known  general  laws  of  chemical  afr 

*/''l!!L!'*  traflion.     It  is  r:ot  difficult  to  conceive,  how  thefc  bwi 
k  ;:ttrac.  muft  a5l  in  that  fnvpie  ca'e,  in  vhich  onlv  two  fubfl 


^*^ '  '    are  fuppofcd  to  be  prcfcnted  to  one  another^  and  to  eava 

JDli 


tUtHmd  Lewi  ef  Chemical  AUroBtsn. 

But,  this  rarely  happens,  either  in  Datare,  or*OOK  in. 

faboraiory  of  the  cltcmift.  Compounds  are  ufually  i 
t^KluTi  to  decompofe  one  another,  and  produce 
ifmuniJt  by  ihe  power  of  the  elcilivc  aftrafUoni 

imnl  Umplc  fubAiinces.  The  manner  to  which 
then  afl,  may  be  beft  cxpreiTed  in  IcHne 
le  s  that  below.  SulfaU  of  petajTi,  and  itiiraU^ 
tiro  ncuinl  falls  neither  of  which  can  be  dccoiD- 
fither  of  the  two  fimplc  principles  in  the  other, 
idy  applied  to  it.  But,  let  the  rwo  compounds 
fit  logether  io  folution,  a  reciprocal  compolilioa 
take  i^ace  in  this  manner. 


Wtnte  of 
lime 


Sulfate  of  lime 

ammplc,  thofe  atmflrons  whofe  force  tends  to 
:  two  flits  in  iheir  original  combinadon,  amount 
le  potall)  and  the  fulfuric  acid  being  held  toge- 
ic  fiiUaic  of  poialh,  by  the  attradlion  of  S  :  and 
and  the  liuie  being  held  together  in  the  nitrate 
r  the  aStra^ioo  of  4,  Such  is  the  llatc  of  the 
Ittra^Uons  acting  in  this  folutioo,  in  order  to  {>re- 
nmtnl  fates  the  fame  as  they  were  at  the  itrft. 
ither  hiind,  ilte  potalli  b  drawn  to  combine 
Ditric  apil  l>T  "1  atira^on  of  7  \  whik  the  fitUiu 


Nitrate  of 

polafli 

PotaQi 

7- 

Nitric  acid 

8.  Quirfceni 

b 

itiraft.  4 — 12 

Sulfurh:  acid 

6 

'3 

Ume 

•  Nature  mid  Laws  tf  Ciemkal  AunBkiL 

KX)K  III.  ric  acid  and  the  liae  have  for  each  other  a  mutual  attrac 
tion  of  6  i  fo  that  the  fum  of  thefe  leoond  two  atnaflici 
is  equal  to  13.  The  Aim  of  13,  the  whole  force  of  dn 
attraAions  tending  to  form  tiro  neir  neutral  falts  in  dn 
fuppoied  folutiony  exceeds  the  fum  of  129  the  attrafiioBl 
tending  to  prevent  that  change.  The  old  falts  are  therti 
fere  decompofedy  and  the  new  falts  are  formed,  as  is  lisi 
prefented  in  the  taUe  above.  This  is  an  example  of  tiil 
moft  intricate  of  thofe  attractions  which  nfuallj  talu  pbMf 
in  the  chemical  changes  of  bodies.  It  happens  not  job^ 
quentlfy  that,  of  three  fubftances,  two  in  combinatioOy  i4l 
one  feparatC)  there  Ihall  be  an  attraAion  between  tlie  fiA 
ftance  which  is  feparate,  and  one  of  thofe  wluch  ntm^ 
combinationi  fuSciently  powerful  to  dccompofe  the  ell 
compound,  and  form  a  new  one.  But,  the  Iramer  H 
without  much  difficulty,  form  to  himfelf  a  clear  idgMm 
what  takes  place  in  this  inftance.  Every  obleryatioB  ll 
ihall  hereafter  have  occadoij  to  make,  every  experiaM 
he  fhall  witnefs  or  perform,  will  not  fail  to  make  M 
matter  continually  more  clear  to  him.  ^ 

It  is  fcarcely  neqeiiary  to  obfervc  farther  coocenM 
thefe  laws  of  chemical  attra£lion ;  that  the  eight  laft  m 
ftriaiy  fpeaking,  but  fo  many  difierenL  modificatkms  % 
the  fecond.  They  might  be  all  reduced  to  two; 
Aggregation  $  another  for  cprnfofitiw. 


tiMt\M.    Ml*  ' 


\tSUaMlfmTfMBMrt.tif  TBS  fUB* 

fiirV^Tfi^irrmooxtBXNo  tbeic 

Ai^PLASftES,     0&DEE$|     GENERA,     AND     8PE- 
k  Hi. 

1  Laws  of  Chemical  Attraftion,  explained  sict.  ii.. 

ing  SeAion,  refpe^  material  exidences  in 

are,  henceforth/  to  trace  thofe  Laws  in 

applications  to  the  various  fubilanccs  upon 

Iffry  istobe  employed.     Thefe  may  be  ar- 

!,  Orders,  Genera,  and  Species. 
lliPLE  Subflancest  or  rather  Subjiances  which 
as  Jiff  decompqfedf   may  be  regarded  as  the 
niany^diftindl  Classes. 
aloric.    Lumen,    Oxygen,    Hydrogen, 
Sulphur,   Phofphor;    Muria,    Borate, 
Alumina,  Baryt,  Strontiana,  Ume,  Mag- 
Soda,  Adamantina,  Ceylonica;   Arfenic, 
'Tuogften,.  Manganefe,  Nickel,  Cobalt,  Bif-' 
nobj;  Zinc,  Iron,  Tin,  Lead,  Copper,  Mer- 


■^JLJsire','  tJbiVi;  ~Bentoe;'^o-tig:i]^'  Pftb4inice,-Gll|| 
ti&e,  Sacchp'la^  Forme,  '  ftMi, '  Stbii^Sj' >| 
Borti'be;  rbc  SulphnFo,  Cartjnu,  PhoTpfaorei'l  d 
ihctallic'Otydes  aad  zmalgami,  witfa  til  the  ntlMM 
ari>rtsn>oi)biu' coMpoiinai,  however  aiBtlnBgn'ttd 
tAre;  from  the  acidbdes'of  a  fimilar; origin;  nidii 
jRiioiis  'of  the  ^mple  c^rtbd  wldi  oditr TtibAintM^ 
^b«HeVedttibeofe)]ua!£niplicitr.  ThefeawMl 
peitr  to  conGft,  fioiply,  of  two  priaciplct.  Bnt,^ 
matioB  15  itBccnrate,  b;  -which  tliey  aM  dMi>^ 
T.-vta  die  Iteldi,  r»^,  ^ith  fpme  inacciincT!)  bi 
•  l^giitd  with  theqj.  -    .: 

TheCoMp'ouKiMoftbdeCoHPotrHDi,  wvAi 
ysKA.    Such  are  the  Neotbal  Salts, — tau/f4 

JMMBDtAtE   PRINCIPLES    (^  Jiumotf  and  ^JfM 

8k.  Sn:.  ^  ^ 

'  The  SPECIES  are,  In  every  department  of  Nitm 

and  An,  the  fubor^nate  compottads  of  diefo  GlIQ 

'  more  conqilex,  yet  regular  in  tfadr  compolldon.'    -■'• 

The  Varieties  of  the{e  Sfecies,  areextraaM| 
nierous.  Hie  Individuals  comprdiend  ^  Atii 
complex,  chemical  combinations,  whether  of  MuH 
.^.  .'.< 

Snch  ii  the  moft  orderly  plan  of  arran^og  Ae M 
of  Chemilby,  agreeably  to  die  r^eived  Lam  of '^ 
Abftradtion.  In  tfie  following  put  of  diis  ■iili( 
plan  of  arrangcmbit  is  to  be  follow^, — not  tntMiM 
nient  and  pedantic  rigour, — hot  wtih  fuch  ^vMW 
appear  ncccflary  to  eafily  intelligible  cxplic«dMb>'4-J 

The  Fourth  Book,  immediately  fuMeqdd 

bitsthe  £7jmics/ -i^nr;  ofthofe-feadbg-Cc^ 

EWMW 


and  Cmpound  Suhfianuf} 

r  Sublhnces, — Light,  Caloric,  Oxy£0D,'^ff|UI 
t^i-'-v-ith  lliofe  of  their  iinmediate  compouoA!*, 
IconfikuteOasEKs. 
i  bFTB  Book  gives  the  hiftory  of  all  thofe  ^'iy|fc 
M»whicb,  in  iheir  comblnaiiun  with  Oxygen,  ^ff^lf4. 
f<.  SncbaxjE, — Azote,  Carbon,  Sulphur,  Phofjibgi^ 
I  •9pcace,  Fluore. — There  follows  a  deviation  fflpi^ 
Undfic  order  of  amogenient,  in  the  introduftym 
hllAlary  of  ihe  comfieund  Acid  bales,  imrnediati^, 
fc|IQf<rtK  Sigt^iU.  I'hefe  compound  Ae'id  bafti  l^ 
n^^Awte.  Tarrare,  Pyro-Tartare,  Oxale,  Ga^; 
r|Mlc^  Benzoe,  Pyro-Ligne,  Pyro-jnuce,  CffiAr. 
i'  iaflc,  Saccho-La^e,  Forme,  Prufle,  Seb^ce, 
ifcaibc.  Of  tlicfc,  fome  are  binary,  fome  uriury: 
RpAh  They  are  difpofed  in  the  fame  Hook,  with 
Mk  •eid  baks,  fotely  becaufe  it.fecms  likely,  dot 
|||kce>  their  hiftory  may  the  mod  eafiJy  lead^dw 
ni'OrMliifinril  the  true  nature  of  the  Acids.  The 
Of^eActd.^  is  given  witli  their  bofcs. 
iSlXJH  Book  joins  to  the  hifloiy  of  thofe  Sia^ 
ilUtt-  which  are  denominared  Eartlis  and  Alkalis, 
liTfs  ftUo,  of  Jmmaniac,  that  compound  fubllance 
yjH  aHO)  regarded,  as  an  alkali.  With  thefe,  for 
DB  of  CQDtaoience  of  explication,  it  gives  the  hilioiT 
nb  NtMtfaJ  Saiit,  ia  the  formation  of  which,  Ai* 
nDbiae  with  Acids. 

I&VEMTH  Book  gives  the  Hil^ory  of  the  Sira|>le 
fWinlkiuiwn  by  the  common  name  of  Mbtai^ 
Iw  0f  'he  Oideis,  Genera,  and  Species  of  the  Ofim 


b#99.Ki  i«  S>ven  the  hiltor;  ai  yaiiaDt, 

itWiij^^,  wbicfa  i«qutrd  to'  dwir 

jiopef 


■MSTtCproper  cxplanatiMi,  a  length  of  detaik,.  faAmmD^ 
»  >  '  '.!)■«>  made  tb«r  earlier  introdnSioa  in.tfaeDOV%||£ii| 
Work,  not  a  liltle  perplexing  tnd  incoDTen'mb '  S^A 
are,  die  Chemical  hiftory  of  Diamoad,  OJla,  BilBniM 
I^coalf  Pent,  with  the  account  of  all  duiwnt^iiltplin 
cipin  of  animal  and  vegetable  matters  in  genenl.  -  :  •:■* 
TotheNiMTHBooK,  dcftined  to  clofc  thcWoith 
leferred,  tlie  ap[dicaiion  of  the  principles  of  ChemiQir  Ml 
explam  the  Origin  and  Stni£ture  of  the  Eardi, — the  VM 
■nd  Organic  fun^ions  of  Animals  and  Vegetable*)— lb* 
bell  prai^ke  of  Agricultute,-~and  the  ratio  of  a  mnlM' 
of  the  principal,  Chemical  Arts. 

Sereial  otlicr  things,  of  importance,  tho'  not  eafilyw. 
ducible  into  the  (ituation  of  parts  of  a  fyftem,  i 
to  appendices.  Oneofihefeis,  a  more  particular  ai 
of  the  Old  theory  oi Phlogejian,  than  could  be  conveniouillf 
given  ill  the  introduftory  hiftory  of  Chemiftry.  Proo&of 
the  acquaintance  of  the  EngUQi  Philofophcn  in  thcllCr 
eentiiry,  with  the  Lavoifierian  Theory,  fill  a  /tend  llfi^ 
cle  of  Appendix.  A  t/iird  is  employed  in  explaining^; 
Tie^rj  which  will,  foon,  probably,  attain  to  the  digid^ 
of  demonf^rated  fcience,  and  which  reprefents  LiHC  l^ 
Oxy^m  in  a  concrete  ftate,  and  the  two  fixed  Alkalii*  itf 
c£  a  kindred  nature.  Some  pofiiions  of  the  ingeiiiad| 
Count  Rumford,  are  conteftcd,  and  refuted  ii 
ther  Anidc  of  Ajipcndix.  Anodier  is  em[4oyed  tod 
plain  the  proofs  of  the  Compofition  of  the  Elefttte  1 
The  General  'Jahle  of  Chemical  Subftances  which  " 
conftruflcd  by  tlic  French  Chemifts,  is,  here,  intro 
with  fuch  variiitjons  as  the  new  difcoveries,  fn 
couftrudion,  apftcared  to  render  indirpenftbly  oecefip 


5im^  4aid  Con^^vnd  Suhjlantet.  6§ 

ftlBfrWWwriesinade  public  between  the  time  of  ^hc^^^ 
M^af  the  flrft  pan  of  tliis  work  and  (hat  c^tlw  fccond,  f 
Mraeaiatroduced  in  its  progrefg.  In  one  or  two  in- 
llMl-'dieRfbrc,  an  old  doflrinc  that  hat  appeared  n>< 
Mb'^beginning  it  fupplantcd  by  a  new  dofliiiie  to- 
Mdlkeiid. 
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ELEMENTS  of  CHEMISTRY. 


BOOK   FOURTH. 

PnJIE  SIMPLE  AND  NONACIDIFIABLE  SUBSTANCMifj, 
mC9  AMOUNT  AUKE  IN  ALL  THE  KINGDOMS 

QF  NATURE. 


SECTION  FIRST. 


LIGHT. 


Ma  fubftance  of  which  chemiftry  has  been,  hi-  BOOK  nr, 
little  able  to  explain  the  nature.     It  communicates ,  ^'"^'^^^*  ^ 
tlheiiDinaQ  mind,  through  the  fenfations  of  light,  the        i. 
«f  diftance«  form,  and  colour.    It  feems  to  proceed  ^^y^*^*! 

^  propercict 

difiuiion  from  the  fun  and  the  fixed  flars  \  toof  ligbt. 


inly  in  ftraight  lines ;  to  be  continually  aoforb- 

nle&eJf  or  refracted  by  ail  the  non-luminous  bodies 

vlvdi  it  comes  into  contadl.     Its  motion  has  bcea 

bf  tbe  moft  em'ment  aflronomers,  to  be  at  the 

(if  t67sOOO  geographical  miles  in  a  fecond  of  time. 

coDtinuaiiy  either  diverge  from  the  fame  common 

0r  converge  towards  it ;  never  moving  in  perfetlly 

dkcAions,  in  regard  to  one  another.     Such  is  its 

fs  that  the  angle  of  its  rcfledtion  from  opaque  fur* 

iiacartj  equal  to  the  angle  of  its  incidence.     Alt 

]^  a  oth«r 


J  Light. 


EtOK  IV.  other  material  bojja ^e .fo TegxllEI  atXi^i'S^I^^ 
0r*J.m^^  rent  or  ep<^e.  The  tran/parent  are  tkoic  throiigli  & 
of  which  the  rays  of  light  arc  eallly  tranfimtted,  fo'i| 
luminatc  bodies  bcyord  ^tn.  "The  epaqm  are  \ 
through  which  Light  docs  not  penetrate,  but  whichY 
and  at>lbrb  it.  Air,  glals,  and  fome  other  labftmc^ 
tranfinrent  chariAer,  tranfmit  light  without  refraSl 
But,  the  greater  iDinmcr  of  tranfpar^at  bodia'  zcn 
from  the  ftraight  line  under  a  certain  angle,  as  iti 
through  them>  Incombuftible  tranfparcnt  bodiei'  r 
the  rays  of  light  pafling  through  them,  in  the  ^mA 
of.  their  refpcflive  denfitiei.  Combufttblc  bodieii"y 
light,  in  the  dircA  ratio  of  their  combuftibility.  Itl 
in  its  palTage  out  of  a  thinner  into  a  denfer  mediam, 
this  reira^OQ  of  light  takes  place.  Other  fubftanc^ 
pelied  out  of  a  thinner  into  a  denfer  medium,  arc,tt 
lequcnce  of  this,  liable  to  recede  flill  farther  an3  fi 
from  the  direftion  of  a  line  drawn  perpendicular  ta 
point  from  which  their  motion  commenced :  But,  1^ 
the  contrary,  in  its  refraflion,  always  converges  £ 
lefi  backward,  towards  this  perpendicular. 
^,  .  Every  ray  of  lig^t,  when  indecompuundcd,  difplaj^ 
'  the  '  one  tucid  vihite  colour  ;  but,  is  fureeptible  of  a  decofe 
''™'  tion  by  which  this  white  is  refolved  into  fcven  diffii 
Jours.  Thcfe  are  red,  orange,  yellow,  green,  blqcit^ 
^  1  ^  C  and  violet.  This  decompofition  is  not  eSedlcd  by  dS 
cither  of  mechiintrm,  or  of  chemical  analyfis,  bn 
mode  of  reafVion  peculiar  to  light  itfclf,  and  not  f^ 
ciently  underftood.  Pafling  athwart  falling  ran*  n 
of  light  fuffcr  a  fimihrdecompoGtion;  and  hends]| 
in  the  rainbow,  analyfcd  into  their  Jcvcral  prinu^d[ 
Of  opaque  and  tranfparent  bodies^  very  vuny  4ii 
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bpirt  the  nys  of  light,  while  they  rrfleft  or  rcfrafl  them.  BOOK  rv. 
Vppo  this  partial  dccompofition  of  light,  eiTeclcvi  in  dltl'e- 


ways  by  JifFcrent  furfiic».s,  fcers  to  depend  all  that 
fiwfjtrof  colours  which  difpl»iys  \iW\i  to  the  hutnun  eye 
JDthe material  world.  One  opaque  ibrfice  relleclinfT  the 
^s  which  fall  upon  it,  undccoiTipofcd,  is  therefore  ivkiie  ; 
Wher  abfurbing  whatever  h^ht  falls  upon  it,  is  confc- 
^pfoAj  tijck  ^  a  third  abforbing  all  the  priirary  colours  in 
delight  to  which  it  is  cxpol'cd,  fave  blue,  appeurs  for  this 
mfaatobe  of  a  pcrmaiicnt  I'/ue  colour  ;  and  it  is  thus  of 
^iteotW  colours  cx!;iLitcd  by  material  hoilies. 
..ilkhcu^  we  cannot  venture  to  allirrii  of  the  prirmatic[tsch\.Tiical 

VnI|fi$jOf  the  ravs  of  ii'dit,  that  it  is  prod;iced  by  anv  chi:-^***^^*-'^*-'*" 

-y*'   •  -  ..     '  1  J       .  ^,jl  agency* 

pjpl  agency;  althouj^h  we  kno.v  only,  that  tsic  foven  diiTe- 
Wpri.Tiary  colours  arc  fubj^Jt  to  Co  uiany  difrcrs:nt  b.ws 
^Cefraction  and  rclL'sTii  )n  ;  y^t  nothln^r  can  •ic  iiiore  cor- 
Ip.tbttthat  light  acts  the  part  of  one  of  the  givat  chc- 
flVPl  Igmts  of  nature,     ^hejur.y   ivEle  it  illunibhUes  this 
ilf^ffn fjfi^f'fh  p^'ohtihiy  accomplijhts  n?i   u.'iarfi'ig  fixiiUon  cf 
ffff^an  infi::ite  number  cf  other  miLriiil  bodies  :   And  it  isy 
mihti^ler  hatidj  not  in:prcb::i^ky  tl\it  !i;,hty^-:':r  per  Lips  rather 
Jkdtmemarj  prit.<ip!tsfar  nvjrcfiiv.ilj  than  iflf^ — is  continue 
jbtp^^fiom  ifiiiuiiurahle  bjdii-j  in  ttniurey   in  lulich  tt  kns 
jbl^fnviou/lyJixeJy  and  is  thus  nfi^.cd  to  renew  the  fubftavee 
iffj  out  of  *wh'uh  it  is  to  be  i?,.//;;  tfffid  ukro.id.    Its  tx- 
IciiCbifticity,  tenuity,  and  levity  are  cxcccdiiijy  iavour- 
to  this  fupiwlirlon.     Lig--  i^   fo  goiierall/  perceived 
in  combination  with   ca.oric,  tiiat   wo  i!are   fcarccly 
to  Qx.-ak  With  confidj'.cc  of  its  fole  and  peculiar 
in  chemical  combinations.     l>nt,  tlierc   is  no   Tub- 
in  nature  that  can  be,   f f  r  ai\y  ^n^rth  of  ii:rie,  ex- 
dtp  its  action  without  fullering,  in  confequenco,  a  che- 
^  E  3  luicd 
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7©  light. 

BOOK  TV.  micdl  chanffc.     Plants  arc  known  to  owe  Co  the  i 

Sect,  I. 
^^^.pyl,^  ence  of  light,  much  of  their  colour,  conflftencTv  i> 

and  fjpid  ty.     Vegetables  and  fruits,  the  produce  OJ 

mates  in  which  the  influence  of  the  folar  light  is  the 

condant  and  intenfe,  are,  from  thiscaufe  in  general,  r 

more  fapid,  odorous,  relinous.   Sec  than  fuch  as  f^ 

latitudes  remote  from  the  equator,  ami  on  which  thi 

nial  li^ht  of  the  fun  is  much  lefs  uniformly  and  powei 

exerted.     Expofed  to  the  fun's  rays,  the  leaves  of  i 

vegctaWes  evolve  copious  ftrcams  of  vital  air :  Hid  i 

the  influence  of  light,  the  fame  leaves  give  out  cart 

acid.     The  light  of  the  moon,  in  union  with  which  I 

is  little  or  no  heat,  is  well  known  to  contribute  email 

to  the  ripening  of  fruits  and  grains.     All  metallic  o 

arc  fiiSjc^  to  alTnme  a  deeper  (hade,  in  confequence  o 

ing  expofed  in  clofe  vefTels  to  the  aftion  of  light.    I 

Crs'  colours  kept  in  windows  and  in  vcflels  of  gla(s,  a 

a  good  inftance  of  this  general  fa£V.     Mineral  acids  C 

ed  to  the  fun,  become  fuming,  brighter  in  colouTi 

more  volatile :  Metallic  falts,  under  the  fame  aAkm^ 

come  black :  Animal  oils  are  made  by  it,  to  aflixme  a  fa 

duiky  hue. 

^    .4-  Is  it  not  probable,  that  all  coloured  hdtes  are  RMei 

Banjctftural  ^  . 

the-    .  'I     dergo  a  chafiite  of  t  dour  by  the  operetion  tf  light  hngfalhn^ 

x%  adlion  them^^-f'lely  hecnufe  ihzfe  primary  colours  in  the  rajr,  i 
loured  fub  they  ahforhy  erif*r  by  chttnical  attraSl'wi  into  cof.t  nual  cwmUf. 
tuith  th^fe  oiffere^t  prhnnry  colours  which  they  already  cm 
until  there  is  ttgnin  fowpofed  under  certain  laws^  a  petilfi  i 
light  or  colour^  in  which  ail  the /even  primary  colours 
get  her  ? 
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if%elings  infiorm  us  of  two  different  {^cs  of  the  at-  book  iv 
by  which  we  are  furroundedy  and  of  all  material  ^^'  ^'' 
czpoied  to  our  cont^;  of  vhich  we  are  accuftomcd        j. 
tc  oiic  hotf  the  other  cM.  The  degrees  in  which  ^'^y^^ 
II  bodies  make  themfelves  known  to  our  fenfes,  asori6r«/,or 
mU^  ar^  cndlefsiy  varied  by  an  infinite  diverfity  ot*^"*'^ 
In  the  rays  effufed  fnxn  the  fun,  in  the 
cf  a  burning- glafs,  in  fires  artifici:dly  kindicd  upon 
in  the  craters  of  volcanoes,  heat  fcems  to  ouv 
to  be,  in  fome  fort,  materially  prcfent,  not  as  a  qua* 
l^lnt  as  a  diftinA  and  peculiar  rublbince.      To  the  main* 
of  thai  beat  wliich  is  ariificiaily  produced  by  kind» 
h|vfiras,  fome  bodies  are  incap;il)ie  of  contributing  any 
and  th«fe  are  therefore  termed  Jfuzmhu/Ubit.    Other 
neceflary  to  maintain  the  heat  cf  artificial  fires, 
.tfacmlelves  difiiblved  while  they  fupport  it.     '^Fhefe 
■ained  CombufibU  bodies.     It  is  by  our  fenfe  of  filling 
that  the  i<reience  of  heat  is  made  known  to  us. 
liien  evolved  in  the  fiate  of  the  greatcil  fimpUcity 
Mfwity  of  which  it  is  apparently  fufceptible,  it  is  ftill 
and  intimately  combined  with  light,  in  a  manner 
them,  to  the  eye,  undiilinguilhr^ble  from  one 
r,  w  rather,  which  makes  heat  abfolutely  invitible. 
at  a  time  when  fcarcely  aught  but  mcclianical 
fUofaphy,  was  applied  to  phyfics,  were  inclined  to  confidcr 
4iliB  material  bodies,  rather  as  a  modification  of  context 
•^AtojHdof  the  inteftinc  motion  of  the  parts,  than  as  a  peculiar 
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BOOK  IV.  fubftance  in  nature.  The  progrefs  o£  natural  hiAe 
'  of  philofophical  chcmiftry,  has  gradually  cjiplode 
crrour. 

In  Electricitt,  in  which  coniifts  $ne  grand  moi 
of  this  fubftance  of  beaty  it  is  fii'  je£t  to  a  peculiar  t 
laivs  ;  Uws  which  cannot  be  reduced  under  the  and 
the  principles  of  either  chemical  or  mechanical  phtlc 
In  its  only  other  great  moiiifi^athnf  the  relations  of -h 
tence  and  operation,  appear  to  be  chiefly  chemica 
to  its  fubjedtion  to  the  general  laws  oi  gravitation \wi 
only,  that  if  it  poflefs  not  the  qtiality  of  abfolutcM 
at  lead  rhe  Ughtefl  of  all  material  fubftances. 

Vaiious  means  have  betrn  narurally  and  happily  ci 
cd  to  afliil  the  imperfection  of  cur  fenfations,  in  j 
of  the  d.Serent  degrees  in  which  bodies  are  liabk 
hot, — or  of  the  different  quantities  of  heat,  more  i 

Defect  of  ^^j^h    in  confeqnence  of  a  diverHficationof  chrcumf 
hnt  how  '  * 

meaiurcd.  are  liable  to  be,  at  JilT.rcnt  times,  prefent  within  th) 
extent  of  fp.ice.  Our  feelings,  unaided,  afford  but  V 
accurate  information  concerning  this  matter ;  becaui! 
indicate  t^e  prcfence  of  heat^  only  when  the  matn* 
fented  to  them,  arc  hotter  than  the  a^lual  temperature 
bodies.  When  thofe  matters  are  precifely  of  the  fan 
petature  witii  our  bodies,  we  arc  not  fenfible  of  the  pi 
of  heat  in  them  :  When  their  temperature  is  lefi  Ik 
that  of  our  boui.  ?,  their  conta^  gives  us  what  is  call 
ienfation  of  cold  Its  effe^s  upon  material  bodies  in 
ral.  which  are  eafily  vilille  to  us ;  aflbrd  more  pred 
determinate  indications  of  the  degrees  of  its  intenfic] 
can  be  derived  from  our  feelings  alone.  One  deg 
heat,  for  inflance,  maintains  water  and  other  Hqu 
their  iluid  ftate  :  A  heat  more  intcnfe  dcllroys  the  c 


2. 


mcafurc- 
■icot. 


Of  Calorlth 


73 


iiMFaDimsl  and  vegetable  fuhftances :  An  increafed  de-  -OOi:  IT. 
~  lof  ihi»  fakiie  heat  reduces  liquids  to  a  ftate  of  elailic  ' 
lily:  A  yet  more  intcnfc  htat  is  required  »^o reduce  me- 
MklD'fiifion:  The  moll  intenfe  heat  known,  is  that  \vh;ch| 
iaftant  of  tiuic,  hums,  calcines,  and  vitridts  .<ll  bodies 
of  combuflion,  calcinaMon,  or  vitrification. 
[>|fiiaord?r  lo  attain  yet  great;:r  prccifion  in  afcertain- 
degrces  of  he^it,  than  thefe  indications  ariling  from 
upon  various  natural  bodies,  are  able  to  furnifli ; 
[|Urfliphniand  artifts  hsve  found  it  necefTary  to  employ  the 
iSiefbre  dc' bribed,  the  thermoiueter  and  the  pyro- 
Aftcr  the  trial  of  various  fubftmccs  inclofcd  in  ^^*»f»<^'«* 
'ghfi,  in  order  to  indicate,  by  the  cffl^fls  of  exteri- lAut. 
^^pon  them, in  what  degrees  it  fublllls  in  the  bojijs  \ 
they  are  thus  applied  *,  mercury  lias  been  at  lail 
ly  preferred,  as  th«t   which  alr'irds  the  w\o\i  ac- 
Bcitions,   a:id  admits  of  the  nioH:  cxtcr.five  fcak. 
thermometers  of  Fahrenheit,   Reaumur,  and 
^have  b:en  above  defer :bc^!.     But,   witli  the  thcr- 
it  is  cbvioufly'  ipconvcivicnt  to  inearurc  the  ilc- 
V]  heit  more  iuienlc  than  t:^it  r.t  v/hich  liqiiiJs  arc 
vagazcous  rtatc.  ^!uIcliCn'~r.;ek  invented  his  pyrc- 
iwlncliinvarurLS  the  degrees  of  intenfe  \vl^'y  by  the  ex- 
1^  a -bar  of  iron;   Waht'ivozd.  /t.v  pyrometer  wiu^h 
ilKac  with  t:reat  accuracy  by  the  Ihrii.kng  of  a  p'are 
l*porcelain-ear:h  ;   M.lTs  Lav?fier  .  nd  ih  li  /V.i'i 
'-Vnich  affords  limilnr  indiciticTiS  by  means  cf  the 
iff  ice  in  doft:  veffjls;  z\\  for  the  purpofe  of  afcer- 
tl|C  gradations  of  that  excefiivclv  intenfe  heat  vh'ch 
Tcr  cannot  be  crnvenivntly  mr^Je  to  meifure. 
ivU&icnt  initruiuents^  thcrajOLiictcrs  and  pyrome- 

tt/?. 
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^mercury  n  fabjeft  to  fireez€>  to  that  bj  which  tl 

refractory  and  indtftroAiUe  of  metals,  i$  liable  to 

cxned. 

3.  Natural  hiftory,  mechanical  philofophy,  and  rin 

«umina      inacctiratc  knowledge  which  anfwers  the  ordinary  p 

fiUa  of  heat,  of  common  life,  may  be  content  with  (uch  knowk 

the  ufes  -of  heat  in  the  changes  of  nature,  ashasbea 

concifely  ftatcd,  and  as  may  be  acquired  by  the  mca 

mentioned.     Chemiflry  examines  it  much  more  par 

ly,  and  alone  exhibits  a  fixll  explanation  of  its  true  < 

ter  and  aftion. 

^    ^      In  its  eflimation  of  the  nature  and  relations  of  hcs 

The  name   miftry  confiders  this  fubftance,  as  exifting  among  oti 

preferable  tural  bodies,  in  the  two  dinerent  ftates  ox  free  and  /n 

to  Uut  of    ^j.  jj^  other  wordf,  ^s  perceptible  to  the  fcnfes  or  laimt 

teat  is  a  term  of  popular  language,  which  has  been  \ 

quently  ufed,   without  correct  preclfion  of  fignifi 

thofe  chemifts  who  have  lately  laboured  with  A 

fuccefs,  to  exalt  their  fcience  to  the  dignity  of  true 

fophy,  and  the  beauty  of  analogical  nomenclature  i 

rangement }  have  been  induced  to  rejedt  the  ten 

rather  to  denominate  this  fubdance  by  that  of  CAi 

which  alone,  therefore,  fhall  be  uicd  in  the  fbllowi 

ragraphs  of  chis  fe^ion. 

I.  Caloric,  then,  in  its  free  ilate,  difplays  wi 
0/ free,  un* energy,  all  its  peculiar  qualities.  It  dilates  almoft 
oaToiiic.  ^^^«  ^"^^^  holds,  as  it  were,  their  component  parts  fa 
ed  in  iiftif,  wiih  d. agrees  of  dilatation  which  diffei 
one  another,  as  to  the  rapidity  with  .iliich  they  afc 
ted,  in  direct  proportion  to  the  differences— of  tb 
ipcdtive  attraAions  of  aggregation,— ^uid  of  the  qui 
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tSsrR  ntW)  of  the  rarity,  or  the  InverTc  ratio  of  ■ 
of  bodin.  The  botlin  dihtn),  undergo  thif  6\- 
afl  their  ilinMrnfiom,  and  throughout  all  their 
thofe  bodKs  which  are  in  nature  or  t>]r  art,  fulv 
e  aftioa  of  free  caloric,  fotne  retniin  unaltcrvd 
Rock-crrAal,  however  long  cxpofcd  to 
ot  free  caloric,  tnfcs  neither  ixt  bardnels  oOf 
^  but  spjxars,  after  (he  aOajr,  Ifl  all  iti  furmer 
Far  the  greater  number  of  boijies  ar« 
Ato  have  their  jggrcgatbn  eoiircly  iJefiroyed 
B  bS  eal'Tic.  In  folids,  tWa-  total  change  of  ag- 
CtUetl  fu^ !  And  by  this  /ufrM  foliJa  are  re- 
r  to  «  mrminii  or  to  an  entirely  liipiiii  ftaw, 
a  limKar  change  by  the  aflion  of  fre* 
ia(«d  to  what  is  callcil  a  g/nnui  or  tlaJHt- 
aiid  the  a£l  of  the  change  thui  effected 
!t  named /iiT^aft'Eff.  Variotis  bodir^  furcepit. 
V)  ire  incapable  of  bring  evaporntii! :  Thefe  srA 
i  faid  tn  htfixttlt  while,  on  the  other  hanJ,  'aO' 
tUk  tf  e^vporatuH,  art  lermed  Jla  d.  Prce  foA- 
•t  a£ltDi(  io  ?rt  or  in  natiirr,  is  the  awd  power- 
cbembal  agmt«,  and  in  it<^  agency  the  moH  ex> 
chemifts  to  feparatc  fufible  from 
Lrvaporablcfrom  fi«ed,^^ombuf- 
fubfl&ncrs.  Cerniujihn,  one  of 
m  which  caloric  is  concerned,  will 
led  hi  a  rnht'queni  ftrdtion.  It  promotes 
of  all  fubttanccs  to  which  it  is  ap- 
pruporiion  in  which  it  perpe- 
ind  overcome  their  atlraflion  of 
K  u>  produce  a  luddca  and  en- 
tire 
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I  Aen  known  folely  by  the  denomination  of  leaf,  he  ap-  BOOK  iv, 

H'the  icrm— latent  heat.     All  g^izeous  and  fluid  bodies  ^'^'^'  ^^' 

kK  arc  permanently  fuch,  probably  contain  cahric  inti- 

■fly  combined  in  their  very  compofition.     Ahhongh 

|lio  taot,  upon  bare  contafV,  affeft  our  organs  uxth  the 

uftui  of  keat  i  yet  when  decompounded,  they  ufually 

If  out  various  quantities  of  cttlorlc  \   which  then,  either 

te^Sout  in  a  tVee  f^ate,  or  elfe  enters  again  into  new 

fibinatlons  in  which  its  peculiar  qualities  become  latent^ 

Kiore.     Even  various  riid   bodies,  fuch  as  quicklime 

I'  the  cauft'c  alkalis  appear  to  give  out  caloric,  while 

enter  into  new  combinations  \  and  xr.uft.  therefore,  as 

feem,  contain  caloric,  when  they  are  in  the  cauftic 

Int    It  is  certain  that  light  and  c;^loiic  exift  very  gencral- 

IfdEher  in  mixture  wth  each  other,  or  maflateof  mutual 

I  Onbcnarion,  in  v;hicli  both  the  fmiple  fubilances  appear 

[l^tcBvely  to  retain  moflof  their  peculiar  properties.   But, 

Wfaws  of  this  mixture  or  cGm!)inati'^^n  of  light  withheat^ 

wTasyct  fur  f/om  being diiVinfT^'ry  and fatisfiaftorily known. 

fttc'difierent  fuWftances  thus  fufccptible  of  combination 

?Hl  ca^orici  enter  inio  this  cc-nibinat!on,  in  diffVrent  orders 

Wletefilve  attraction.     Some  fubrtance?  adhe  re  to  caloric, 

itienacioutly ;  others,  by  a  (lighter  and  looier  connexion: 

I  detach  caloric  from  one  another ;  othrirs  abllradt  each 

'from  combination  with  cah-ric.     Thcfc  ele^ive  at- 

3I1S  of  different  m.i:tcrs  for  caloric,  will  be  fucceflive- 

ibined  in  the  fubfeq  icnt  prog'cfs  of  this  work.  - 

is,  in  general,  every  realbn  to  induce  us  to  regard ^""^"""y 

^^SBpreciftly  in  the  fame  light,  as  any  other  chemicaldonof  the 

JiMuicfcs  fimplc,  and  peculiar  in  its  character.     We  fee  it^{|^|!^^*^„ 

pf  Bo&  as  a  mechdnlcal^  and  as  a  chemicai  agent.     We  per- of  caloric. 

'it  10  be  hidden,  like  other  fimple,  chemical  fubilances. 


!/ 


.^.>f 


in 


■■V     ^ 
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iX  .^JViMKKrifOS.  one  of  which  it  may  be  made  to  ftart  n 

>  X  «crr.  z»  a  nev  exiftencey  and  fuddenly  to  arraj  ii 

c :    :r  dl  r»  proper  qualities.     In  foine  combinations,  m 

en  .  u^iw:!^  with  luch  pertinacity,  that  it  is  not  eafily  fi 

•as  L?ii.'  :tcsi  them.    Out  of  others,  its  evolution  can  hi 

«iC2%n:c  JiSculty  procured,  even  by  the  opcnition  of  chl 

jctnAous  of  no  extraordinary  Drength.     ConcenAl^ 

reLitions  between  light  and  caloric,  in  particular,  il  1 

««rrtin,  th;it  thefe  two  fubftances  generally  difplay  thett 

iLi'Ks  together ;  that  they  aid  each  other's  action  «  tU 

^-sflfpjrent  or  red  hct  veflels  of  glafs  or  other  mattM 

dciug  ptrmrable  to  light,  are,  on  this  account,  the  oii 

feA^ounble  to  the  operation  of  caloric  in  chemical  proccMhtl 

liuc  ail  dark-coloured  bodies  ablbrb  and  conduit  eaUMJ 

ttore  rapid  and  efteAually  than  thofe  which  arc  ligh^tl| 

Pdle  in  thdr  colour.  *'• 

Chernifts  have  never  yet  acciiflomed  themfeh^i  to  JiJIingK^ 

ifon  si/  occajionsy   nvith  due  accuracy  and  precifwn^  betwwftA 

M^slUANlCAL  and  the  CHEMICAL  agtftc)  of  caisric.     Vk 

m^itcl  is  thcfource  cf  very  many  enoun. 


m 
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|jh^,4nviCble  Quici  wltich  floats  cret^  where,  »-  aofji^  j^ 

,9d  whkh  wcoaaic  the  flir,  or  tarm/phtrt,  is  not,,  "c-  J"- 

to  vulgar  ubro'valJon,  a  finaf}le,  uuiform  Tub-       |' 

I  a  CDaipoutid,  ur  a  mixture  d£  man]'  gaseous^'^pi"  •• 

kli  Jic  cnni'cnualiy  forincd  in  itfdf,  or  poiuedfrtim  ihe 

.iiid  waters  over  wlucK  U  is  fuperin-*"""'!'''*'*  J 
<  ,  vilal  ^r,atucygaifaj  U  ODc  of  the 
'itidi  enters,  at  all  thnes  in  a  coofi- 
nia  oommon  atcoorphcric  air.     This 
by  ditmical  procefits  founded  upon  » 
ttw  ekJtive  a*tra^ions  to  wbidi  its  prin<iplea 
it>  principal  conllitufnt  pxn,  that 
fubftance,  which  is  kjiawn  in  mo- 
(knaniination  of  oieycen. 
Icly  from  the  atmo'phcrc  and  from  vital  air       ,. 
that  oxygen  U  to  be  obtained  by  the  prcctflraA'f"  •"'">* 
It  is  extrafltd  out  of  innumerable  other  bo-aiiicr  a«t- 
both  fluid  and  folid,  out  of  ihe  exyJt  of'"'' 
iwtfr,  out  of  all  ihofc  compound,  chetnical 
whkh  vc  Ihall  loon  have  occalion  to  Ieoow  vn~ 
iOfntnation  of  ot-ith,  out  of  all  burnt  bodiei,  out 
more  complex  mutters  into  which  any  of  thofe 
ipoiiai]ii  CDler,  which  have  it  for  OM  of  the* 


c,   alihongh  esifling  fomctiines  in  k  f^i^        j, 

D  a  iaid,  fo«M:tia>«  in  an  xriform  ftatc ;  is  nc-^'^J  'V'""  ** 

r,  and  stbfbluuly  by  itft^  percept^  to  the  hn-coiapouiul*. 


So  Of  Oxygen. 

BOOK  TV.  mnn  fenfes.  Such  is  the  exility  of  Its  conftituen^  partidi 
tKar,  we  cannot  detach  it  as'  yet  from  thofe  combinatia 
into  which,  it  has  a  continual  and  poit^erful tendency  toe 
ter,  with  iurroundlng  bodies.  We  know  it' only  irfi 
com^tnaiions,  and  by  its  cfFcfts.  Nature  never  preicntt 
folitary  ;  clicmirtry  knows  not  how  to  inful  ite  it. 
^  One  of  the  mod  remarkable  combinations  into  whklif 

Iticrmbi-   ij  capable  of  entering,  is  that  which  it  forms  with  AtAr  il 

D«tl.  Q  with  ^  °  •* 

Jijfht  »Dd     I'cLric.     'I  he  na'urc  of  i hit  mytt/rious  union  in  which  1 
cal.  nc;  or  ^j^^j  ^,^^,^  ^^^  caloric  ufujllv  joined,  has  not  yet  been  eta 

«tii.  )y  afreriained  by  the  rcfearchcs  of  chemiftry.     But,  k^ 

certain,  that,  in  the  c;  mprnltion  of  vit.ii  air^  or  exjgat  || 
botli  thefc  fubflances  are  unite.!  with  oxygen.  In  the4 
compolition  of  oxygi*n-gas,  hg'.t  and  caloric  are  allM 
evolved  *,  and  ox}g:  n  h  at  the  lame  time  precipitatti  M 
the  licconipnfed,  xr.fonn  co  npound,  into  a  new  UMuMj 
tioii.  On  the  o:her  hanJ,  the  cont.i<St  of  light  and  aM 
in  fuiriciorit  quantities,  ncvrr  fails  to  detach  oxygen  oriP 
thcHe  concrete  co.iijm  nJ.s  In  which  it  exills,  and  to  tcA 
qninritJes  of  gi«:-oxygen  by  tlic  proccfs.  Tncfe  hSlMi 
ford  luffivicMt  rhernical  tiemonlVratJon  of  the  aAoal  dl 
tence  of  ilie  fmiple  fubftanec  of  oxygen,  in  that  asiM 
fluid  which  ir»  denominated  gas-oxy^^en ;  although  we  ndlf 
difcern  its  feparate  ex  ilvtce.  nor  feel  it  with  our  fingCfeHi 
5.  Gas-ox\GjvN,  or  viia!  air — ai*  it  wt.s  once  named 

©f  theo«a-^f  the  iicO  remarkable  arriiorm  fluids  in  nature.     Ill 
•xygui.       culiar  cliara^^r  was  unknown,  till  Dr  Pridlley }  who 
in  thefe  k'w  uars  retired  from  £ngL>nd  to  Americs| 
fuing  that  ir.icl  (»f  pneumat'cal  exj^crinient?,  which  had 
firft  opened bv  Mayow,  Boyle,  and  Hair;  difcoveredt 
}>oimd  namre  of  utino'piieric  air,   anJ   diflingullhcd 
different  Ipccics  of  xriai  tluids  which  are  onLnaril?  1 


0/  Onyger.. 


ix 


The  ?xpenaiCDis  of  CavcmliCh,  of  Lavoifier,  BOOK  rv. 
X  of  other  eminent  chemical  philofophiri. ,_  "  ^  ^ 
i  Eoglifhi  iiave,  fined  more  fuUy  explained  the 
i  gai^axyiitrt.  This  gaj  cxifts  in  aUaofpheTlc  air 
J  aikl  mcdijtc  purity^  ii>  ibc  proportion  of  37  or 
nt  of  100.  It  11  ;hat  part  in  this  conipofitioat 
■  of  which  alone,  it  is  &ue>i  for  the  njpiratiort  of 
:oniributing  to  tlic  phxnomenon  of  fsn- 
is  obtainctl,  noi  only  frgm  the  jimofphere,  vrhich 
1  rcfcrxoir  for  receiving,  prcfcrving,  and 
1  but  irom  vegelal>tei  expofcd  to  the  fun'* 
ic  OXjrds,  from  water  and  all  acid  fubllan- 
r  liglit  and  caloric.  In  prefcncc  in  too 
,  is  unfasoarjble  to  the  growth  of  vege- 
lu,  on  llic  contrary,  10  be  required  in  a  ver^ 
m,  in  order  to  promote  the  growth,  and  to 
ality  of  antmaU.  It  is  panly  as  a  vehicle  of 
e  to  be  detached  out  of  it,  and  in  part  b^  means 
t  principles,  light  and  caloric,  that  it 
c  efic^.  It  is  by  the  abAra^ion  of  oxygca 
i  v'uh  tbe  light  and  caloric  prefented,  that 
» (rfKaiocd  from  vegetables  by  the  a£hon  of  the 
cfitn; 

(DMmsnoM  ii  the  grand  phenomenon  in  which       ^ 
»,  decompounded  with  effeifts  the  moft  confpicu-Of  Con. 
Until  within  thcfc  UH  twenty  year*,"""*"' 
,  with  all  the  rcA  of  the  world ;  iJiat,  in 
•r  beheld,  the  Int  felt,  proceeded,  not 
tt  the  prelenee  was  indil'penGbty  necef> 
11  i  but  from  the  evolution  of  a  prin- 
i  been  comaincJ  in  tbe  wood,  ihe  pit-coal, 
,  or  whaicvcr  other  combuiUblc  matter  Was 
P  tifed 


i  OfOxygM, 

OOK  n.  ufcd  as  foci.  This  principlcy  fuppofed  at  one  ' 
lurk  unfeen  xti  bodies  fbfcepriblc  of  a/mbujfiony  at 
to  difplay  itfelf  under  the  forms  of  light  and  heat ; 
celebrated  phhgtjim  of  Stahl,  to  which  a  thoufan 
myfterious  properties  were  afcribed.  At  lalt«  abi 
year  1776,  the  celebrated  M.  Lavoisier  of  Par: 
lately  fell  the  viAitn  of  revolutionary  crueltyi  difc 
th^t,  inftead  of  fufiering,  as  was  naturally  to  be  ex[ 
a  part  of  its  fubilance  were  adhially  confumed'  in  h 
flame,-^any  lofs  of  weight ;  the  matter  employed 
aAually  gained  additional  weight  by  the  combiiiVion 
calces  or  ok^is  of  metals  were  found  to  be  more  ' 
than  the  metal  fubjefled  to  calcination.  In  dvefy  i 
in'  which  all  the  produAs  of  the  combuftion  coulc 
aflemblcd'y  they  were  hivariabl)  found  to  exceed  in 
that  body  from  which  alone  they  had  hitherto'  be 
pofed  to  pi'oceed.  A  phseiiomenon  fo  conrradiAor] 
ideas  hitherto  entertained  concerning  the  procefi  s 
proper  pnbulum  of  combuflion  \  could  not  be  accoar 
otherwife  than,  either  by  fuppoiing  that  the  fancied 
izn  was-  a  principle  of  pofitive  levity  %  or  by  allow! 
fomething  elfc  than  the  apparent  fuel,  was  the 
properly  decompoicd  by  combuftion. — The  prcf 
pure  air  was  known  to  be  neccffiry  to  n^ake  con 
take  place.  The  quantity  of  pure  oxygen^gas  to  1 
fumed  in  a  particular  experiment  of  combuftic 
therefore  afccrtained  with  attentive  accuracy ;  as 
that  of  the  combi^ftible  matter  or  fuel  fubje^ted 
comhnftion.  The  produfts  of  the  combuftion  wci 
wards  weighed.  The  weight  gained  to  the  afliey 
pro  J  u  As  cf  the  combuftible  body,  was  found  to  I 
inilances  the  fame^  or  almoft  the  iamci  with  that  k 
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fe  :dr  in  which  the  nroceffcs  had  been  condufled.    Could  BOOK  IV 

Skct. Ill 
kBe  longer  doubted,  but  a  precipitation  had  taken  place, 

idftlgthecombnition,  out  of  the  air  into  the  burnt  bod^? 
Of  the  fend  body  wliich  had  undert^one  the  combudion, 
Aenadlthe  prodnfls  had'b?cn  carefully  re-affcmbled ;  it  was 
fibkd  Chat  there  had  been  nothing  loft,  which  miglit  have 
fcttrqfflrded  as  equivalent  to  the  light  and  heat  evolved  du- 
itf  Ae  pTdcefs.     What  then  remained,  but  to  conclude, 
fri  Aefe  alfb  were  produced  not  from  that  hJyy  but  from 
it  A  dccocnpofed   to   afford   an   augmentation   of  its 
tdlgbt  ?.-^ An  experiment  of  a  contrary  nature,  fiilly  con- 
Itted  Ats  idea.    Merallic  calces,  fince  denominated  oxydSf 
Mte  imi^rfally  known  to  be  reducible  to  a  perfect  metal- 
Cfatt  hf  the  application  of  a  red  heat,  that  is,  of  light 
M&eaft  together.     By  this  redufHon  gas-o^jgen  was  alfo 
Ii0nt  to  be  obtained.     And  it  was  now  found  by  accu« 
cnt ;  that,  by  the  reduftion  to  the  perfeft  me- 
flsftes  the  metallic  calces  loft  a  quantity  of  weight 
flIIKf  equivalent  to  that  of  the  oxygen-gas  obtained  du- 
ll^ Ae   reduftion.     Without  the  application  of  a  red 

Ifl^  Che  calces  were  rarely  reducible ^Thcfe  experi- 

and  thefe  refults,  appeared  to  prove  inconteftibly, 
was  in  every  procefs  of  combuftion,  a  dccompo- 
ftte  £&eAed,  not  fo  properly  of  the  combuftible  body,  as 
if  fle  adr  furronnding  it ;  and  that,  of  the  air  decompofed, 
^^^^Xf'^  ^"^^  prmciple,  was  precipitated  into  the  burnt 
ifl%{  irtiile  the  light  and  caloric,  its  other  principles,  were 

Mbed  ID  the  forms  of  heat  and  flame It  was  already 

laMniy  that  pun  or  vital  airy  alone,  was  fufceptible  of 
tMtribtttmg  efiefhrally  to  promote  combuftion ;  and  it  now 
mUMwi,  tkrt  the  moft  remarkable  pharnomena  of  com- 
UBoDa  vofe  from  the  decompofition  of  that  pi/re  air  which 
Vttfrna  to  be  more  accurately  denominated  oxxgen-gas. 

Fa  '  Th* 
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*  therefore  wholly  changed.     Combuftion,  according  to  i 


takes  place  whenever  any  fubftance  fufceptibie  of  comb 

nation  with  oxygen,  the  bafe  of  oxygen^gas,  is  brought  ini 

7.        contaA  with  a  quantity  of  this  gas;  while  both  tbi  comhifiU 

Som-*^^  4r/frf  the  gas(mdepenJentfy  of  the  tight  and  calorie  exjfik 

[Honmorcfii  combination  in  the  gas^are  penetrated  and  furcharged  m 

t^'^'fuch  an  eucefi  ifjrte  cA,  as  ma,  give  U  the  cabrie  cmtm 

'  ^^^      in  the  gas-oxygen^  ajirong  dij^tion  to  yield  to  thefirji  dttrv 

ac.  iions  that  offer  to  detach  its  oxygen^  and  to  make  ii  evohe  itfi 

alfo  into  afreejiate^     The  prefence  rf  free  caloric  in  a  Im 

frtfortion^  or  elfe  offome  third  fubftance y  having  a  powerful  it 

dency  to  overcome  the  attraffions  of  light  and  cahricfor  M^ygM 

is  always  neceffary  to  aid  the  operation  of  the  attraBioeu  betwt 

oxygen  and  the  combuftible  body.     It  Jbould  feem^  thai  in  ord 

to  produce  that  evolution  of  light,  without  which  the  Uaak 

Jlanie  cannot  appear  /  there  muft  be  a  feparation  if  Rgbtfh 

the  furrounding  free  caloric j  in  addition  to  thai  which  is  affwx 

edfrom  the  decompojttion  of  the  gaS'Oxygen,     During  the  pr 

cefsi  the  oxygen  difengaged  from  the  gas,  is  precipitiKi 

into  the  burning  body  \  the  light  and  caloric,  with  the  ai 

ditional  quantity  of  light,  here  above  mentioned,  are  evol 

ed  in  the  form  of  flame  or  red  heat.    Where  there  is  nof 

fufficient  evolution  of  light,  only  heat  is  perceived.    Whci 

to  aid  the  attraAion  between  the  oxygen  and  the  condn 

tible  body,  fome  third  fubftance  having  ftrong  attraCkioDsf 

caloric,  is  prefented  ^  the  combuftion  may  be,  in  fome  fti 

fecret,  almoft  without  any  evolution  of  caloric  into  a  fin 

{late. 

The  other  combinations  of  oxygen  with  difierent  nil 
ral  fubftanccs  (hall  be  explained  in  the  fmher  progrcfij 
this  work. 

sEcxm 
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Tpore  frefli  wito"  which  was  long  icconntcd  to  bc^^*^  .^ 
Mtfrniaij,  3  fimple  t-lemetii  in  nature  i  hta  been  at ;« 
r  dilcovcrcd  to  be  a  compound  fubftancc  j_. 
t  fte  conftituerit  principles  of  which,  is  a  maiteroi' 
h^Blf  hom  ibis  con il deration  of  its  enieriug  always 
f  into  the  coinpofition   of  tuat/r,  reccivcJ  the 
.  and   analogical   appelhtion    of   hydrogen. 
,  well  knotvn  to  chcmitlry  and  lo  oa- 
ilnto  the  compoliilon  of  which,  this  tyi/rc^ffi 
nas  a  principal  paf  t ;   is  infittnmaile  £ai,  now 
blBtcd  gas-hjJngen. 

,  which  enters  always  into  thcfc  two  no-j(,  qualitiw 
itions,  and  into  a  muhitudc  of  others  raore'°  *  ?!*" 
n  thefc  1  is  not  a  fubdance  perceptible  to  our 
I  of  fenl'ation,  in  its  fcparatc  fiate.     We  know  it 
n  its  combinations.     Its  qualities  are  diTplayed  in  the 
>  k  prodoccs  on  the  fubftances  joined  in  compoll- 
Its  extftcncc  is  not  at  all  the  tefs  certain  for 
^gin  lu  feparate  (late,  impalpable,  snd  invifible  ;  or 
ft  it  ihoa\d  fccm,  incapable  of  fubfiHing  in  an  ab. 
f  Icpante  fbte-     We  can  purfue  it,  while  it  palfes 
c  cooibinaiion  inlo  another.     We  cannot  indeed 
n  Hs  luflagc.     But,  we  never  fail  lo  dilcovcr  i(j  J 
i  if  we  uf«  the  proper  chemical  meanS)  wlien  it  (btrti 
b  our  itotkc  in  a  new  compound. 

p«rtB|  ih«  mod  rcmatloble  of  all  the  compounds  In  Qf  ^ 
khjiicv,en  tnaka  any  part,  conflUs  of  hydrogen  and  ih<  moO  «• 
F  5  oxygen  ™ 
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oxigcn  for  its  two  component  principles.  In  tlus  eei 
nation^  the  experiments  of  Lavoisier,  and  of  other 
mifts,  the  difciples  of  liis  fyftem,  have  afcertained^  thai 
drogen  exifts  in  the  proportion  of  )86  parts, — oxygc 
the  proportion  of  ,14  parts.  The  mutual  chemical  at 
tions  between  its  two  principles,  upon  which  the  evfi 
of  this  compound  depends ;  are  not  fo  flrong,  bat 
iron,  carbon,  and  oils  decompound  water,  by  virtjie  ol 
fironger  attraAion  which  thefe  matters  have  for  hydto 
than  it  has  for  oxygen. 

Thofe  experiments  by  which  the  compound  chacs 
of  water  was  iiril  difcovered,  were  of  a  nature  remvllE 
ciunous  and  ingenious.  ILavoisier,  a0iRed  by  De  lal 
another  French  chemift  of  great  merit  and  celebrity ; 
fervcd,  that,  inflammable  gas,  burnt  in  clofe  vefieki  ' 
the  addition  of  a  fmall  quantity  of  gas-oxygen ;  afib 
by  the  procefs,  fome  drops  of  pure  water ;  a  produfl  w 
was  not  at  all  expcftcd  to  rcfult  from  this  combuf 
Af.  Monge^  another  cJiemifl,  miuie  the  fame  obfervi 
almoft  at  the  fame  tiaie,  but  in  a  different  part  of  Fn 
and  not  in  concert  with  Lavoisier  ar.d  De  la  Place.  1 
latter  chemifts  rept^ated  the  experiment  again  and  a{ 
but  ft  ill  the  fame  produfl  w?s  obtained,  k  was  thcfii 
Lavoisier  ventured  to  qutuion  the  elementary  funplicj 
the  clurafter  of  water ;  and  to  iulpci^t  it  to  be  a  comp 
of  oxygen  with  a  much  larger  proportion  of  another  1 
cipl>,  which  was  to  receive  the  name  i^if  hydrogen.  Aidf 
I.L  Me:ifr}iTy  LAvoisiFRfcon  tried  new  experiments. | 
uer  to  alccrtairi  \y.'th  moie  CLiTainty,  the  truth  of  a 

f»enjrai  {.iC\  of  (\\:\\  niaarkiihle  importance In  one 

lifiiiij  a  bLl]-r.!;.fs,  iiiUd,  for  a  certain  length  from  itt 
tcni,  v.ith  i:iercuiyj  anu  h.ivipg  above  the  mercurjj  \ 


L_^(^  the  air  was  who%  excladcd  b^  SO^^ 
Koryi  he  introduced  mip  this  namt^^^Ili^ 
tain  ^luntity  of  very  pure  diftitlcd  wjtcr  inixed     -^•'- 

of  iron.     The  conftguencc  .was,  ijhat  the  w  '  ■ 

idoally  decompofed  by  means  of  [he  rupcrior 

auraOions  between  (be  oxygen  of  ibe  w^to) 
J.  The  iron  in  filings  was  gradually  calcjnQd 
.  A  qiianiity  of  inflammmable  ga^  was  AiCeoF- 
t  the  whiL'le  quantity  of  the  water  employed  n 
ipit,  was  decompofed  ;  but  only  fuch  a  porclap 
[grcci&Iy  fufficieot  to  afford  the  inflamtndblfE 

Vfjg^n  confumed  in  tbe  Qxydation  of  t)ie  irpik  ' 
nsgent  of  the  decoa^politiQn  of  water  feeined  tf 
npft  fatUfa^ory  con&'mation  of  the  genen^ 
ft4  from  <be  contrary  experiment,  ifl  ^bich  \t 
nipc^ed  out  of  its  two  conflitueivt  principles-^ 
peijawot  afforded  evidence  equally  convincing^ 
nr^l]^  A  gun-b^rrcl  was  placed  in  a  fiirnace* 
fill  it  became  red-hot.  Water  was  then  drop- 
hit.  The  consequences  were;  the  oxyd^iioD 
;  of  (be  iron  of  the  gun-harrcl  with  a  luitable 
its  weight ;  and  the  produ^ion  of  a  quantkj 
Ws  6*Sj  which  was  received  out  of  the  gun- 
lKU-£)a£e^  conveniently  difpofed  for  this  ufe-^- 
^Of  Other  analogous  experiments  have  afforded 
l|gaytJ90  pf  the  truth  of  the  fame  general  f.iA. 
Upifft*  &om  which  the  votaries  of  the  ancient 
Jfgf  liavc  endeavoured  to  draw  contradiftOTjT 
iffD  to  have  arifen  from  the  ingccifracy  with 
'ft  vfyf)cy  of  pneumatic  chejiuflry,  they  have 
j^Jbeir  experjisents. 

Water, 


Hydrogen. 

)OK  IV.     Wateh^  thii  grand  compound  of  hydrogen  widi  on 

CT     t^^ 

^..A^jgen,  may  deferve  yet  a  more  particular  examination  in  T^ 
5         gard  to  all  its  more  eminent  Kjualities,  phyfijcal  and  cheflft 

iprrtici   ^^**     ^^  '^  difiiifed  over  the  terraqueous  globe,  in  the  lea 

in  lakes,  in  rivers,  ip  fprings.     By  means  of  its  fluidityi  | 

fends  continually  into  a  ftate  in  which  all  the  parts  ^ 

^hat  particular  quantity  of  water  which  is  undpr  eMUitirf 

tion,  may  remain  in  equipoife  with  refpeA  to  one  anqdiifr 

Streams  deduced  from  (pringji  of  water  lying  in  lofty  fiti* 

tions,  will  afcend  even  up  a  declivity  in  their  coorie,  to  flf 

height  that  does  not  ri^e  above  that  of  the  fouroe  bit 

which  the  ftrcam  takes  its  rife.     Water  will  afbend  Mi 

the  depth  of  a  well,  to  the  height  of  two  and  tlurty  fiV 

in  any  tube  out  of  which  the  air  has  been  entirely  vAm 

ted  :   A  fa£t  which  proves  the  freight  of  our  atmo(|pfai| 

to  be  every  where  equal  to  that  of  a  column  of  water  CM 

and  thirty  feet  in  height.     It  fcarcely  ever  prefentf  inl 

in  naturci  otherwife  than  impregnated  with  iome  or  OW 

of  thofe  innumerable  matters  to  which  it  afls  as  a  fblvdl 

The  waters  of  the  fea  are  impregnated  with  muriatic,  flMl 

nefian,  and  other  falts.    Tho^e  of  fprings  are  often  li 

pregnated  with  iron,  and  with  fulfuric,  magnefian,  or  dl 

careous  falts.     Rain-water  and  the  water  of  ilreams  wfefil 

have  run  fsir  over  a  bed  of  clay  or  fchiftus,  are  ufiialtf  ti 

purefV.     Watery  which  hav«  not  run  for  any  confidoHll 

length  of  courfe,  and  which  are  impregnated  with 

ous  falts,  are  found  to  be  unfit  for  bringing  pulfe  and 

other  vegetables  into  that  foftened  ftate,  into  which 

eafily  poffible  to  bring  them  by  bpiling  in  water 

the  mixture  of  thofe  falts.     Boiling  and  diftillation* 

rate  the  calcareous  and  other  falts  from  water. 

water  is  pure  \  but  being  by  the  diftillation  deprived  i 


*  ll^iidm^  MadBfi  even  without  chemical 

itncft  aoj  other  matter.    It  is  known 

■  a  ftatc  ^  fiwdtty^  but  in  a  /^//V,  and  in  an  elaf' 

In  that  temperature  of  the  furrounding  at- 

pktte  b  which  the  mercury  ftands  at  32^  of  Fahren- 

hrAenoKKDeter,  ¥^ter  is  feen  to  be  congealed  into  ta^ 

ion  taices  place,  in  the  feafon  of  winter,  in  all 

:c  climates  of  the  globe.    Towards  the  poles, 

in  ice  throughout  the  year.     Under  the 

is  never  produced  naturally.     Water  ftrongly 

with  faltS|  as  in  the  fea,  requires  a  more  in- 

told  to  congeal  it,  than  that  of  3  z^.     The  waters  of 

jiiripy,  and  the  waters  running  over  a  calcareous  bed, 

bift  of  a  wanner  temperature,  than  that  of  the  air 

fiecoaunon  obje£b  around  them,  in  winter.     A  hot- 

fiJMerf  upon  its  converfion  into  ice,  burfts  the  bottle, 

IHan  to  inereafe  in  bulk.     The  prefence  of  the  ex- 

piircantribDtes  to  the  ready  formation  of  ice.   When 

Bis  made  to  take  place  very  ilowly,  the  ice  is 

'dearly  <Ulcemible  cryftals.     Ice  thus  formed,  is 

Bc^  and  lighter  than  fluid  water.     Water  con- 


^  Hydrogen* 


BOQICIV.  feems  to  be  produced  on  the  other  hand  by  the  incwaie  ■ 
'  the  quantity  of  caloric  iu  a  given  quantity  of  water.    Fc 


clouds,  midsy  dews,  rains,  even  hail  and  fnow,  are  all 
duced  in  confequence  of  the  convertibility  of  water 
vapour.     Water  is  converted  into  vapour  by  the 
.of  a  quantity  of  free  caloric,  fuch  as  may  raife  the 
ry  in  Fahrenheit's  thermometer  to  ti%*.    This  vapoorij 
remarkably  tlaftic,  and  under  compreffion,  is  capabk 
producing  terrible  explotions,  and  of  exerting  a  w< 
force,  as  is  well  exemplified  in  the  fteam-engine. 
6.  As  to  the  other  chemical  properties  of  water  ;  it  b 

Chemical    jrious  ^ud  intcrefting  to  inve^igate  what  preciie 
congcUtion  take  place  in  tlie  cafes  of  congeUtion  and  evaporatkfb; 
ritiony*^  JVi/Aw^  can  be  more  probabk  than  that  water^  when  C\ 


CEALEDi  lofes  a  quantity  not  only  cf  caloric  which  nvas  d 
through  iV,  without  combination^  but  rf  caloric  th:t  btui  been 
iually  combined  with  it,  and  is  now  detached  ifito  com^miiM 
•with  the  gazeouj  fubjiances  in  the  atmcfphere^  and  with  etifi 
fnatters  having  Jlronger  attrailions  for  caloric  than  water  h^ 
Again,  when  water  is  evaporated ^  it  Jhotddfoem  that  a  uttfe 
quantity  of  caUric  is  not  mtpely  mechanic  ally  mixed  with  the^ 
zeaus  fiibf tames  thus  produced^  but  is  at  trailed  ifito  aSualam' 
bination  with  it.  Vapour  is  lighter  than  common  atinqp 
pheric  air ;  becaufe  the  proportion  of  caloric  contained  lA 
it,  is  probably  greater  than  that  contained  in  the  gafti 
which  are  intermingled  in  the  air  of  the  atmofphcWi 
But,  as  the  atmofphere  is  a  vaft  refervoir  of  elaftic  floidii 
and  of  almoft  all  matters  fufceptible  of  fublimation  ;  t]|ie 
vapours  fufpendcd  in  it,  come  often  into  conta£k  nth 
other  matters,  of  which  the  chemical  attractions  hafC 
power  to  detach  more  or  lefs  of  that  combined  caloric  po 
which  alone  the  vaporous  ftate  is  owing.    Hence  all  tha& 

forms 


Hydregen. 


Ik  the  moifturc  of  the  atmofphere  is  known  BOOK  IV. 
Mt  tbc  euth,  &(UD  tl»t  dew  of  which  thc^ 
■xskA,  till  it  anally  glifters  upon  the  plants, 
,  iuid  the  hails  which  tlefccnd  from  the  air  in 


it  VATCR  in  iti  phyfical  qualities.  AnJ  ftich 
latetiol  information  which  chemiftty  furnillies 
at  combtnaCtoa  of  hydrogen  with  oxygen  aod 
bjT  whkh  it  is  formed}  concerning  ihat  lo& 
:eafli!»ned  in  it,  in  confcqucncc  of  which  it  Is 

<  fnow  and  ice ;  concerning  that  <:xceffive  iid- 

'\t,  which  cjtpani^  it  into  vapour. 
va,  nature  are  more  beneficial  to  mankind  „ 

[l  is  the  mod  falutary  qF  beverages.    It  fervcsut 

inl  qualities,  as  3  folvent  for  innumerable  fo- 
il iSords  an  excellent  medium  for  the  ap- 
icat  to  folid  articles  of  food,  for  the  purpofc  of 
r  partSt  of  fublimating  what  is  vobtile  in  them, 
Ifing  that  which  admits  only  of  folution  in 
Iter.  All  diftillaiions,  with  many  other  che- 
^  arc  effected  by  means  of  it.  Converted 
C  afibnls  the  greatefl  power  that  we  can  pro- 
!  moving  of  pumpS)  nulls,  and  other  engines 
t  a  vaft  artiiicial  force.  Applied  alfo  in  its 
ftat^  to  the  wheels  of  miils  in  a  proper  mafs, 
ddcent,  it  is  capable  of  movbg  a  va(L 

3  very  complex  arrangeosent  of  machinery. 

afky,  that  a  cubic  foot  of  water  weighs  1000 
dnpois:  and  in  confcquence  of  this  circum- 
bnl«  a  very  convenient  meafurc,  by  reference 
cflimate  the  fpccific  gravities  of  all  other 

K freezing  aud  of  ebullition,  afford  the 
moft 


.••• 


)OKIV. 

;cT.  IV. 


.  icrtnomctcr.  The  p] 
''L-:  indicates  the  degi 
,ic:ry  of  water  for  a 


.r  important  compounc 

.   *  !  ^^rincipal  element.  In  t 

,,  .  "oc,  as  in  water,  with  o 

•.    "his  compound  is  abundan 

^•v  rV  >m  the  decompolition  of 

,vu:id  is  deprived  of  its  oxyge 

.  /MV  have  a  ftronger  attraAi( 

hydrogen;  iiiflammable  or  i 

1  -  nulcd  in  large  quantiriej>,  Over 

-    •♦  ;••:  water.  In  particular  Hates  of 

:     n.!  caloric,  being  in  it  in  a  vcr 

•,:•  "Ji^ed  ;  and  fudJcn  blazes  of  fla 

.  •  ;.i  txirt-?  ii.  ^..s-hydro«,cn,  in  comb 

.^.     ' ,  tli;.!    •  cuL'C  foot  of  this  pas  wfi- 

-:-ns.     Gu'  l^vdroii' n   ufualiy   carri 

;    J:A\'::>  •'•I'penfion  c  r  folutlon,  a  pro 

...jr.ibic,  of  i\\^   'Lbflance  with  wh 

;,  ..;::  coinblni:  I.     S^  nictimcs  it  is  mix« 

^    :»   c.irl'Onic-;ici»]..^;r,  or   vvith   vital  a 

;^s  \vc  lind  it  hul'.iiPg  in   foiution,  watc 

. ...'    v^oi'Mioii!*,  ..Wef.ic,  oils,  alcohol,  xth 

•  •  .ls  of  .»  fiii'iilJr  characlcr.     'J  Ms  circur 

'  :n\  i>  ^^'^^'^^  ^'^'^'^  ^'^^''^  ^"  ^^^  tliverllty  of  t 
-.^Jioaon,  ^nd  procurts  to  it  that  variety  of 
.v-.-"-h  •:  i.>  known.      .'\not]u'r  quality  in  the 
;  .-^ij  ..jj,  ivliith  it  Jerlws  from  its  poficfllng 
^,r--  1  rrrrortion,  is,  tlut,  -licomi-Jound  matt< 


X    v' 


^'^1^  oftliiiiidcry  are  nothing  die  but  afis  of 
^  g^  g^Aydiogm  wkh  gas-ozygen;  both 

ififfbied  in  vctj  great  abundance  in  the 
of  the  atmofphere  :  and  that  the  rain  which 
Ofioufly  at  the  times  when  thefe  combuftions  take 
pnDdaced  by  the  union  of  hydrogen  from  the  one 
I  osygen  firom  the  other.  All  animal  or  vegetable 
a-^-CKcept  charcoal ;  which  are  fufceptibie  of  com-> 
in  fhc  open  air ;  will  afford  gas-hydrogen,  if  heat-* 
i  ircffis.  The  pureil  of  all  inflammable  air,  is 
h  ii  evolved  firom  acids  in  which  certain  metallic 
I  we  diflblved.  In  a  ftate  of  high  purity,  this  gas 
iCi  m  light  as  common  air.  Nay  it  has  even  been 
Id  m  fiate^  in  which  its  levity  was  feventeen  times 
taoelplieric  air.  The  well  known  air-balloon  is 
f  flEng  any  hollow  globe,  with  -a  covering  fufH« 
flife  and  l^ht,  with,  a  quantity  of  gas-hydrogen. 
proceft  for  obtaining  inflammable  air  lor  the 
(  is,  by  the  diflblution  of  filings  or  lhav-« 
dihited  fulphuric  acid. 
^  or  the  volatile  alkali,  another  compound  in-^ 
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BOOK    FIFTH- 

IE  SUBSTANCES  IVHlCtt  ARE  SUSCEPTIBLE  OT  BEINC 
CBdXdSTEJiJZED  AS  ACIDIFIABLE  BASES. 


SECTION   FIRST. 

Ig  NITROGEN,    OR    ALKALIGEN  *.   AND  OF  ITS  COM- 
••  WITH    SIMPLE   SUBiTANCLS    ALREADY  0ESCR1B- 


frf^foently  trodden  by  cattle,  and  impregnated  «q^^  ^ 

ifczcreAenti>  \  the  walls  of  old  houfes  ;  dr>  ditches   Sect.  I. 

Ill  Aiimal  excrements,  old  mortar,  and  ihe  remains ^^**^'V^**^ 

I. 
)iU6s;  dmoft  all  places  containing  animal  matters  whence  a- 

:  of  ptotrcfoftion  ;  chefnuts  particularly  as  a  fru;t  \\^^^^  ^^ 

Bi  cabbie  of  fermentation  :  Afford  a  fiibftance,  in 

ftfi'maticcryftdls,  terminating  in  dihedral  pyramids^ 

(die  ends  mth  a  Hope,  and  often  channelled  from 

il^  die  other  ;  which  is  known  by  the  name  of  ni- 

A&TPBTVH  /  and  is  fufceptible  of  f  irther  decompo« 

iMh     This  fubftance  is  alfo  fometimes  to  be  found 

[f  eWOc     From  challc  of  Roche-guyon  in  France, 

btake  de  b  Rochefoucault  obtained  inch  nitrcj  in 

of  aa  ounce  out  of  the  pound. 

This 


^6  Of  Axoie^  Nitrogen^  or  jUidUgeni 

BOOK  V.      This  fubftance,  fubjeAed  to  certun  chemicai  proc 
^j^^^J;;,^detoinpofed  into  two  difibrnt  bodies.     Of  thefe^ 

a.        is  a  white,  yellow,  or  red  liquid,  known  bj  the  i 

Stionrar  Cither  ftitric  or  nhroiif  ?icid.     Renewed  decompofit 

ibrding  it.  ercifed  upon  this  liquid,  refolves  it  into  two  parts, 

an]  a  new  and  peculiar  fuUlance,  which  Kas  acqui 

name  of  a2ote,  nitrogen,  or  alkaligen. 

Thb  fubftance,  obtained  from  thofe  matcrialsi 
i      3-        thefe  fucceffive  decompofitions.  is  a  fimple,  element 
a  fimple      In  an  infulated  and  peculiar  ftate,  it  is  not  diftioj 
rvbdance.    ^.^pjibic  ^q  ^^  human  fenfes,  however  aided  by  inllri 

We  know  it,  only  in  its  combinations.  But,  the  n 
Its  exiftence  is  unqueftionable ;  fince  we  can  mark 
fage  out  of  one  combination  into  another ;  fince  w 
the  la¥^s  df  chemical  attraction  to  which  it  is  iubje^ 
we  difceth  the  precife  char^fler  of  thofe  Ample  (H 
with  which  it  b  combinable,  and  can  diitinguifh  tb 
of  the  new  compound  which  the  combination  pi 
Priestley,  Cavendijh,  Lavoisier  are  the  cbeiniad 
phers  to  whofe  refearches  we  owe  the  difcovery  of 
iflence  of  this  fubftance  of  azote,  Priestley's  dif 
fuggefted  to  Lavoisier  a  theory,  which  the  expc 
of  Cavendip  finally  illuftrated  and  confirmed. 
^.  One  of  the  moft  remarkable  combinations  int 

itB  combi-  ^jj^  fubftance  is  known  to  enter,  is,  that  which  tak 
nation  witn  '     '  

caloric  in  between  it  and  light  and  heat  or  caloric.  The  co 
thus  produced,  is  named  gas  azote,  which  has  b 
called  pkhgifticated  mr^  or  atmofpheric  mephitis.  Oft! 
pound,  there  exifts  always  in  the  atmofphefe,  a  pn 
equal  to  no  lefs  than  72  parts  out  of  100.  It  nuq 
tained  out  of  any  atmofphcric  air,  by  any  procefi  ad 
cffcdt  the  abforption  of  the  gas-oxygen  and  the  carh 


Of  Azote ^  Uiirogen^  or  Alkaligen.  97 

h  aie  umCed  with  it  in  that  mixture.  It  may  be  BOOK  v. 
I  from  any  fibrous  or  mufcular  animal  fubflance^ 
I  m  bdh  ftate,  and  fubjeded  to  the  application  of 
id.  It  IS  this  gas-azote  which  fills  the  air-bladder 
arp  s  as  has  been  difcovered  by  Dr  Priestlbt  and 
O^JtCJtor^  and  may  be  at  any  time  afcertained  anew, 
Sog  that  air-bladder  under  an  inverted  glafs  filUd 
lfe(iu  GaS'-azafe  is  lighter  than  atmofpheric  air  ;  in« 
caitipgiiiflies  burning  tapers ;  a£ls  with  great  energy 
ptt^k  deftroying  the  life  of  animals  which  are  im« 
^WnL  Mixed  with  gas'oxygen  in  the  proportion  of 
t&Evjll  afford  a  fa<Elitious  atmofpheric  air.  Mixed 
iiiwiymn  in  the  proportion  of  3  parts  to  7 ;  and 
yo6d  to  the  a£Uon  of  the  elc(^ic  fpark  \  it  fufFcrs 

in  confequcnce  of  which  nitric  acid  is  pro- 
the  gas-azote  and  the  gas-oxygen.     From  all 

fubjefted  to  the  r*£lion  of  fire,  or  to  putre- 
is  obtained  a  large  proportion  of  gas-azote— 
BVolntion^  no  doubt,  of  the  a%ote  into  combination 
Idlric  which  the  atmofphere  is  ever  ready  to  furnifli. 
e  flttes  of  the  atmofphere,  in  which  the  proportion 

difftifed  through  it,  is  uncommonly  fmall ; 
and  by  confequence  the  evolution  of  gas- azote 
ib  pntrefying  matters,  is  known  to  be  particularly 
JGMiiwnBflff  is  diftinguifhable  from  carbonic-acid-gas, 
I'sHndi  lighter  than  this  gas  ;  and  as  not  being  fit- 
^  i^  to  redden  tinchu'e  of  turnfole  or  precipitate 


■HM^  remarkable  are  thof^  compounds  which  are        4. 
Si  bf  die  combination  of  azote  \i\i\i  oxx2en  as  well  ^'^*^"' 

i        ^-    _  CAi. 

and  light.    Nitrous  gas  is  an  elailic  fluid 


^  JoltauteTXkd  oxygen  in  combination  with  fflA?- 

G  «/V, 


Of  Azote y  Nitrogen^  mr  JltfUign* 


OOK  V.  ric.    Its  cfiftencc  appears  to  have  been 

perfeAIy  known  to  the  celebrated  Dr  Supbfm  Ifab, 
fully  and  accurately  afcertained  to  exift  as  a  peculiar  g: 
fubftanccy  by  Dr  Priestlet.  It  is  obtaiped  frqm  nitrii 
by  the  aAion  of  metals,  oils,  mucilages,  alcohol,  and 
combuftible  fubftances.  It  extinguifhes  lights ;  de 
animal  life ;  is  incapable  of  alteration  by  the  preTeii 
pure  WHter.  It  admits  of  many  varieties  in  the  propo 
pf  the  co;iiponent  principles.  It  contains  oxygen  in 
ger  proportion  than  that  in  which  this  fubftanfx  c^ 
common  atinofpheric  air.  It  is  not  heavier  than  coi 
atmofpheric  air.  Retaining  ftill  a  ftrong  attraction  c 
pctency  for  oxygen  ^  it  enters  eagerly  into  combinatioi 
additional  quantities  of  this  fubftance,  and  by  the  con 
tion.  forms  nitrous  or  nitric  acid.   The  formation  of  ni 

■ 

cid  by  nitrous  gas  attraf^ing  oxygen  from  atmofpheric  s 
been  afTumed  by  Dr  Priestley,  to  afford  a  teft  of  the 
cular  degree  of  the  vital  purity  of  any  quantity  of  air 
the  atmofphere.  Take  a  fgiall  portion  of  the  atmo(j 
air,  of  which  you  defire  to  bring  the  purity  to  th 
Confine  it  in  a  phial  above  water  or  mercury.  Intothi 
tion  of  air  thus  confined,  then  introduce  a  portion  o 
rous  gas.  If  the  atmofpheric  air  under  trial,  be  very 
i^nd  contain  much  oxygen ;  a  proportionately  large  qi 
ty  of  nitric  acid  will  be  formed.  If,  on  the  other 
there  be  little  oxygen  in  the  atmofpheric'  air,  an4 
confiderably  impure  -,  but  little  nitric  acid  will  be  p 

« 

ced,  or  perhaps  tlie  new  produA  will  not  have  tin 

ftrength  of  nitric  acid. 

A  third  compound  oi  oTuitis^  nitrous  acidw 
Thofe  fubftances  which  chemids  didingiiifh  by  tb 

ncral  name  of  ACios^  have,  in  common,  the  qualities  • 


djfJxQtej  Nitrogen^  or  Alkaligen. 

finfyt  taftc,    g  tendency  to  communicate  a  r^d  oh  BOOK ' 
Y^naUe  fiibftances  fuli^edled  to  their  aAion, — : 
^p  U  €aMm  with   earths,    alkalis,    and   metidlifi 
y^  ifPjpiBf/wTi/  firmation  into  which  oxygen  always 
ibr  one  principle.    The  nitrous  acid  differs  from 
fir^  chiefly  in  containing  in  its  compofition,  a  larger 
ihn  of  oxygen  thsm  exifts  in  the  gas.    This  acid  is 
y  fwi  in  its  colour  ^  and  appears  to  emit  dark  red 
JH  npfier  or  lefs  abundance,  according  to  the  tem- 
f^jj^yhidi  it  is  expoied.     If  diftilled  in  a  retort  of 
Atel  pan  goes  off  in  vapours ;  and  what  remainsj 
|j[j|(y]i|rlHT  nitric  acid.     In  its  other  properties,  it 
|||||;^HItcrially,  otherwife  than  in  being  weaker,  &om  ' 
^WPA'     ^l^c  ^^  vapours  take  properly  the  appel- 

MtTRXC  ACID  is  white,  liquid,  not  volatile;  poffciTesNiTRi^ 
mg  caufticity,  as  inftantaneoufly  to  burn  and  def- 
B  Qpgsuuzation  of  the  animal  mufcle ;  reddens  fyrup 
tPl  widi  the  entire  deftruflion  of  its  primary  colour. 
Sm  of  the  rays  of  the  fun,  gives  it  a  higher  colour 
volatility.  Caloric  othcrwife  applied,  volatilizes 
the  colouring  matter  in  the  form  of  red 
LyipThe  red  and  nitrous  acid  unites  eagerly  with  wa- 
1^  compound  takes  a  green  or  blue  colour :  It  ap- 
|Jwfe  acquired  new  heat,  while  this  combination 
UK :  With  a  large  quantity  of  water,  the  acid  forms 
ipSkd  npis^ortis.  This  aquafortis  is  the  form  in 
be  add  of  nitre  is  moft  commonly  applied  to  the 
Ac  arts.  In  this  form,  it  is  ufed  to  dilfolve  mercu^ 
^a^  filler  for  hatters,  engravers,  and  gilders,  in  a& 
md  working  metals,  &c.  It  is  ufed  alfo  in  forgery, 
||bf  wartSi  and  other  indolent,  uninflamed  tumors. 

G^  It 


A^ciG.Il..jll 


IA# 


OfAzoU^  Nitrogen^  or  AikaKgnu 


BOOK  y.  It  is  ufed,  too,  in  many  pharmaceutical  prq>arations. 
nttric  add  was  by  the  cxpenments  of  Cavendijb^  ^ifcena 
to  b«  a  compound  of fiven  parts  of  gas-oxygen  with 
parts  of  gas-azote,  and  with  a  certaun  proportion  of 
7.        and  caloric. 
MicoNiAc.     Another  of  the  componnds  of  azvte^  is,  ammoi 
or    volatile  alkali^    which    has    been   recently   di(cof 
to  be  a  compound  of  hydrogen  and  azote^  but  was 
fuppofed  a  fimple  fubftance.     But,  deviating  from 
order  which  rigorous  analogy  feems  to  require ;  tht 
may  not  too  widely  depart  firom  eftabliOied  cuftom  \ 
ihall  rather  defer  the  explanation  of  the  nature  of 
MONiAC,  till  we  come  to  confider  alfo  thofe  other  fuhfia 
which  pofIe{s  with  it,  the  common  name  of  alkaUs. 


drbonj  arid  its  Compounds.  loi 


SECTION  SECOND. 

if  AND  ITS  COMPOUNDS  BY  UNION  WITH  THE  SIM- 
£  SOBSTANCbS  PREVIOUSLY  DLSCHIBLD. 

nd  an  other  Vegetable  metals,  if  expofed  to  a  BOOK  V. 
:  m  Tcflcls  which  are  partly  cloAr ;  fuffcr  a  partial 
i\  by  which  their  volatile  parts  are  driven  off,  and        i. 
rODmbdilible  matters  belonging  to  them,  arc  ac- whence*  ob- 
mpbjfed ;  but  by  which  very  little  of  their  princi-  «a*»»«i- 
KUe  component  part  is  confumed.     This  com- 
Bponetit  part  is  known  in  modern  chemiftry  by 
(  CARBON.     That  matter  which  is,  in  the  arrs» 
Jtion  life,  familiarly  known  by  the  appellation  of 
;  is  not  abfolutely  pure  carbon  \  but  carbon  con- 
ind  mixed  with  various  O'.her  vegetable  and  em- 
proda£b. 
RB6N I  'the  principal  pure  refidue  of  wood,   of       *. 

,         ,  ,    >  ,  I    1     'f*  (oTtn  and 

orgamc  contexture  has  been  dcltroyed,  and  the  properties, 
ile  parts  difpcllcd  by  fire  \  is  a  iin.plc;  ana  hither- 
ipounded  fubftance.  Even  in  charcoal,  it  ap- 
ift  in  combination  with  a  fmall  portion  of  earthy 
of  foda  or  po^afh,  and  occafionally  with  various 
It  prefents  itfelf  to  our  fcnfes,  as  a  black,  fri- 
ll gliftering  fubrtance.  It  is  very  cxtenlively 
noughoat  nature.  In  all  vegetables  it  furms  a 
nt.  In  foilils  originating  from  the  decay  of  ve- 
is  found  alfo  to  exill.  Nur  are  animal  matters 
.  It  enters  like  wife  into  mmerals.  The  putrefac- 
nal  and  vegetable  iubftance;^,  is  alwavs  found  to 
on.     As  it  forms  a  pruKipai  reliduum  of  vege- 

G  3  tables  i 


d2  Carbofiy  and  its  Comptun^m 

lOOK  V.  tables;  fo  is  It  alfo  one  of  thofe  fimple  fubftances  by  thte  attJ 
Sect.  II.  .  .  j 

Torptionof  which,  in  one  form  or  another,  their  grow  thisdiiai 

ly  promoted,  and  their  vegetation  maintained.  In  the  purcC 
ftate  in  which  we  can  ufually  obtain  it;  carbon  b  bdifcvcdd| 
be  always  mixed  with  fome  fmall  portion  of  oxygen^^-to  thf 
prefence  of  which  Dr  Bancroft  has  been  induced  to  aloM 
its  black  colour ;  and  with  a  very  fcanty  proportion  of  W 
ter, — which,  when  the  carbon  is  expofed  in  dofe  vcflHi  II 
an  intenfe  heat,  will  often  be  found  to  yield  (bme  fia4| 
portion  of  gas-hydrogen.  Expofed  to  the  action  of  cakrii^ 
without  the  prefence  of  air  or  any  other  (ubffamcey  poil^ 
carbon  is  not  liable  to  fuSer  any  change.  In  its 
combinations,  it  a£b  a  diftinguifhed  and  veiy  h 
part. 
3.  In  its  principal  combination,  it  forms  that  acid  wUdlllt 

^j^^^^*^',^  known  by  tlie  name  of  Carbomc'ocid'gas  or  iimply  CAKBOlirf 
ACID.  Expoie  pure  carbon  to  the  aftion  of  caloric^  in  m 
atmofphere  of  gas-oxygen,  or  of  atmofpheric  air  of  orfU 
nary  purity,  a  combuftion  will  enfue  at  the  proper  tOV 
perature ;  while  the  caloric  and  light  efcape,  for  the  widt 
part,  out  of  their  combination  with  the  oxygen,  into  a  bH 
uncombined  ftate :  The  oxygen  precipitated  out  of  the  de^ 
compofing  gas-oxygen,  will  unite  with  the  carbon :  And^ 
the  product  of  this  union,  will  be  carbonic  acid.  In  the  at* 
niofphere  in  its  ordinary  (late,  this  gazeous  acid  exiftsy  ac- 
cording to  the  experiments  and  induAionsof  IiAVOisiBaiiii 
the  proportion  of  i  part  out  of  100.  It  is  evolved  fnm 
animal  and  vegetable  matters  by  many  natural  proceffiii 
it  is  formed  alfo  in  caves  and  pits.  It  is  a  produA  of  fpi- 
rituous  fermentation.  It  is  a  produA  of  refjpiration.  It  ■ 
found  in  many  minerals.  It  is  conftantly  exhaled  fircMnth 
leaves  and  other  parts  of  plants,  in  the  fhade. 

Whethcs 


Carbon^  and  its  Compoundim  toj 

collected  from  nature,  already  iatmtAy^^jfx  BOOR  T. 
hj  the  artificial  combination  of  oxygen  with  car-, 


I  k  ftitl  Ihews  itielf  in  a  gazeous  form,  and  exerts  ail 

taerg^  of  an  acid.    It  is,  like  air,  invifible  and  elaftic. 

%ccific  gravity  u  twice  that  of  common  air.    It  may  be 

of  one  veflel  into  another :  it  fiows  fr6m  the 

$t  t  wine-ca&,  after  the  winie  is  drawn  otf.    Its  taile 

and  fubacid.     It  is  noxious  to  animals ;  and 

aauM,  ferve  for  the  pdrpofes  of  rcfpiration.    It 

fighui,  and  fufibcates  all  combuftion.  Its  energy 

being  bat  feeble,  althoogh  diftinA  and  certain  ( 

to  effeft  any  deciliTe  alteration  on  the  colour  of 

I|H|P  of  tiolets.   Neither  light  nor  caloric  feems  to  operate 

ttf  dHiufteffcAupon  it;  farther  than  that,  by  the  aftion  oiP 

ikfattcr^  it  is  fubje^t  to  be  dilated.     It  mixes,  without 

^AUng,  with  gas-oxygen. 

.  mdi  mfotisr^  carhmc  add  unites — but  flowly.    ThtTc  q^I^^^^ 
^  inidst  after  cofbfidfrable  agitation   together,  at  lafl:«°  ormfz- 
ihUHne  to  ftirm  an  acidulous  liquor.   The  colder  water  b,,,,r^»uv  attd 
mwmdk  the  more  of  carbonic  acid,  will  it  difTolve  and  ab-^^^  *^''' 
Ifehi    But,  there  is  a  point  of  faturation,  beyond  which 
liicbaibination  cannot  be  urged.    Even  the  coldeft  wa- 
I  ItririQ  |iot  diflblve  more  than  a  quantity  equal  to  itfelf  in 
Water  faturated  with  carbonic  acid,  is  ibmewhat 
than  pure  diftilled  water.     It  fparkl^  upon  agita- 
ttmf  has  a  pungent,  acidulous  tafte  ;  reddens  the  tinfhire 
i/ttrnvSaic  ^  is  decompofable  by  heat  which  quickly  brings 
%}a  d)ulfition,  and  difengages  the  ela[ftic  fluid ;  a  difen* 
which  is  ftill  more  rapidly  effedted  by  the  free 
of  ftir.    Nature  prefents  it  in  the  acidulous,  miner- 
d  mm  of  Pynnont,  Seltzer,  &c.     The  great  Lavoisier 
feft  tffeovercd  catbonic-acid-gos  to  be  a  compound  of  oxy-* 

C4  gea 
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^^"^^  ^  fionnediluf  gn  byawnWnlng  ilitii0;fiiiidjplai 


othen  which  tended  fidly  to  afcertuii  theaoc^ni 
laiL  The  refiilts  of  hb  ezpmamts  itpwfentcd 
gUy  as  confifting  of  76  pitfts  of  carixm  ia  imio 
ports  of  oxygcBu  Others  hive  alledged  thk  cc 
to  be  in  the  ptoportkm  of  12^288  piftsof 
56^687  of  oiyge^  ■  The  pwyortion  of  the  Ipod 
of  cafitmc  0dd  to  that  of  oommon  air,  b  aoc 
Kirwan,  as  68,74  to  45/S9 :  Lavoisier  makes  i 
48981*  This  add  is  in  ▼arioos  cafes,  lilcc  odiff 
compolcd  and  rdblved  into  its  principles.  Wati 
ed  with  it,  is  mndi  £ttcr  than  diftillcd  or  aNnm 
for  the  produEHon  of  vital  air,  on  the  leaves  of 
expofed  to  the  fim's  rays. 

Some  ingenkms  experiments  have  {ceixsed  tc 

Dccompofi*^^^  airhi»  was  a  coinpoimd  confifting  of  hydrogi 

tioBof  MT-  with  azote.    But,  this  rcfult  has  not  been,  as  yd 

ed  fay  ibch  a  train  of  agreeing  experiments,  as  mi 

OS  in  adopting  it  for  a  cbcmkal  truth. 


SitlpbtiTy  iStd  its  Cumpoimdii  ie^ 


SECTION  THIRD. 

H  SULPHUEf   AMD  THE  SIMPLEST  OF  ITS   COMPOUNbs. 

1  HE  mineral  kingdom  of  nature  furniflies  in  great  abun-  P ^^^j^ 
liMC^  a  dry  combuftible  fubftance  known  by  the  name  of  >,^«^y««^ 
hliPBUE.     It  is  of  to  opake,  citron-yellow  colour;  ^^^^'rin^* 
Itt'fincn,  except  when  biimt ;  Very  brittle  \  of  a  peculiar^ tuLPHuni* 
iitt  tifte  )  ibbjeO:  to  become  ele£bic  upon  being  tubbed  •  °°""**^ 
ika  dipofed  to  a  moderate  but  ftidden  heat,  liable  to 
tacUe  and  break  into  pieces.    It  is  found  in  natiire,  (bme- 
Am  perfeffly  pure,  but  oftener  in  combination  with  vari*    ' 

fubftances.   Fourcrot  has  enumerated  feven  dif^ 
varieties  of  form  in  which  pure  fulphur  is  found  in 

It  is  ufually  cither  in  tninfparent  oAohxdrat 
4jAdft  in  irregular  Augments  alfo  tranfparent,  in  a  pul« 
tMeuCi  or  in  a  ftaladlitical  form.  It  is  obtained  alfo  from 
Ainl  mattersi  both  in  a  cryftalline  and  in  a  pulverulent 
be  It  is  fumilhed,  in  the  greateft  abundance,  by  thofe 
dttpoimd  ftony  bodies,  which  are  well  known  in  the  mi- 
tori  Idngdomi  by  the  name  of  Pyriies. 

Irom  pjriifi^  sulphur  is  extraAs^d  by  the  following  pro-       '• . 
ttfi.  Broken  into  fmall  pieces,  and  put  into  earthen  tubes; of  fuipliui 
Ik  pyrites  arc  thus  expofed  to  tlic  heat  of  a  furnace.     A^jl*™  ^^" 
tfuc  veiTci  of  cafl-iron,  and  containing  water  ^  is  connec- 
bd,  as  a  receiver,  with  the  tube  in  tho  furnace.     The  ac- 
tioii  of  the  fire,  proceeds ;  and  the  fulphur  being  thus  melt- 
fedy  b  gradually  ?ccumulated,  on  the  water  in  the  receiver. 
Kanovcd  from  this  receiver  ;  it  is  then  melted  in  an  iron 
Me;  in  confcquence  of  which,  the  earthy  and  metallic 
pBIS|  with  which  it  was  contaminated  ^  are  precipitutedy  or 

fubCde 


io6  Sulphur^  and  its  Cemfomisi 

BOOK  V.  fubfide  to  the  bottom  of  the  ladle:  Icavinc;  the  purified  ful 

Sect  III  . 

'  phur  above.     Being  next  poured  into  a  copper-boiler  j  it  ii 

here  purified  by  farther  fuiion  ;  and  depofites  other  extni^ 

iitons  matters.     Having  remained  here  \tk  fu(fon^  far  foflA 

time ;  it  is  then  at  lad  poured  into  cylindrical  wooded 

moulds  ;  and  in  thefe  takes  the  form  in  which  we  ufualljj 

fee  it  in  commerce.     At  Rammelfberg,  the  fulphur  ^ 

mafles  of  pyrites,  roafled  in  the  open  air,  is  taken  off  j| 

ladles )  and  is  purified  by  a  fubfequent  fufion.  ^ 

.  The  SULPHUR,  thus  prcfented  pure  by  natdrCi  or  obcailj 

Sulphur  is  ed  by  the  decompofltion  of  mixed  natural  bodiies;  is,  far  ^ 

fobftuice.    much  as  chemical  philofophy  has  hitherto  been  abletodlCJ 

cover,  m  perfeAly  limple  and  elementary  fubftancd    14 

qaalities  in  this  charafler,  are  to  be  particularly  exanuoed^] 


,4-  from  the  a£Uon  of  lights  it  appears  to  fufifer  no  alteratioij 

li^ht  and     whatever.  When  it  is,  in  clofe  veilels,  fubjeded  to  the  iCMt! 

caloric  oo   ^j^j^  ^f  g^g  hp^t  q^  cahric  j  it  becomes  foft,  and  rndtti 

lulpbur.  ' 

When  afterwards  cooled,  it  generally  afllunes  a  neodU 

form,  and  a  red,  brown,  or  greeniih  colour;  Rouelle,  h 
order  to  cryftallize  it  by  this  proccfs;  fuffered  the  iiirface  ill 
the  melted  fulphur  to  congeal;  and  then  poured  off  the  flmdl 
beneath.  The  under  furface  of  the  cruft,  now  '"r^^b'tf^ 
itfelf  in  needles  croffing  one  another  in  various  dircAkiiit 
Sublimation  is  the  bft  procefs  with  heat,  which  art  emplofil 
to  give  to  fulphur  that  pcrfc(^  purity,  in  which  it  may  be 
adminlftercd  in  medicine. 

Water  has  no  immediate  aAion  on  fulphur.     Yet,  b) 

A  ^oD  of    long  contaA,  water  at  length  foftens  the  outfide  of  a  mafi  d 

fillDhur**     fU'P*^^'^-    Sulphur ;  heated,  nearly  till  it  be  about  to  kindk 

into  flame ;  then  poured  into  water  y  becomes  foft  and 

tranfparent. 

1 


ACID. 


Sutpbut^  and  its  Componndsi  i  oj 

\  iMbm  tepolcd,  at  a  proper  temperature,  to  the  ac-  BOOK  1r. 
F<»«wjg*Wj  that  fulphur  exhibits  fome  of  its  moft  re-^^^y^ 
iMe  appduranccs,  and  enters  into  the  moft  confider-       6l 
F  flD  its  combmations.     Dr  Priestly  obforvcd,  that  ''^'^'""  ^' 

oxygen  oa 

am  of  wifeer^  pafled  over  fulphur,  in  a  heated  earthen  fulphur. 
iflbnded  aft  evolution  of  gas-hydrogen.  The  new 
of  pneumatic  chemxftry,  eiplains  to  us;  that 
ov^asoccalioned — by  the  attra^ons  between 
and  the  fulphur,  accompliHiing  a  new  combina- 
«UAkft  the  hydrogen  of  the  water  at  liberty  to  tn- 
Mo  Mibn  with  its  proper  proportion  of  light  and  ca* 
::  ft  Aid  been  before  obfen^ed  by  Hale;  that  fulphur  ProdiK^itMiB 
Mil  to  abforb,  while  burning,  a  very  large  proportion  °c  ■"^'""■" 
I  IifTOislEli,  making  fulphur  a  particular  fubjedt  of 
itod  and  fyftematic  chemical  invertigations ;  afccrtain- 
bt|it  bums  not,  without  the  preiencc  of  gas-oxygen  ; 
bring  its  combuftion,  it  abforbs  the  pured  part  of  the 
monding  it ;  that,  the  reiidue  of  atmofpheric  air  in 
I'Mpkur  has  been  burnt,  is  no  longer  fit  to  maintain 
itSoa  i  diat^  of  confequence,  fulphur,  during  its  com- 
m^  ahRjibs  the  oxygen  out  of  the  air,  whether  atmof- 
tor  porely  vital,  in  which  it  burns.  All  the  expori- 
l«f  odier  chemifts,  whether  made  with  a  view  to  re- 
riPto  confirm  Lavoisier^s  theory,  have  agreed  in  ex- 
wg  deirty  tU^fe  fame  reiblts,  in  refpect  to  the  combuf- 
■  ndpnnf* 

m  new  compound  formed  by  this  union  of  iidohur       j. 
h  the  SULPHURIC  acid.     But,  of  this  '•ciuJj.'j^Y^ii* 
varieties,  of  which  one  only  is  propciiy  dc-i^»'i»l^ur;- 
the  inlpbtific  Add ;  wliile  the  other  is  named"'' 
iLfhuuous  acid,  a  rapid  combuftion  of  lulphur,  with 
of  gas-oxygen,  produces  the  fuiphuric  addy 

containing 


>8  ^iipbur,  and  its  Cmp9imit» 

OOK  V.  containing  a  large  proportion  of  oxygen  :  A  flow  Suid  < 
'  cult  combuilion^  attra£ting  but  a  fmaller  proportkm  of 
gen  into  combination  with  the  fulphurt  produces  only 
Julphureous  acid,  Thefe  acids  are  fufceptible  of  bang 
duced  by  an  intenfe  heat  into  a  gazeous  foroii  in  w! 
they  convfoicfulphureouj'^cid-'gas  ;  which  is  liable  to  b 
gain  condcnfed  into  liquidity^  by  the  proper  applicatibi 
cold.  BeGde  being  thus  produced  by  the  dircA  com 
tion  of  fulphur ;  the  fulpburic  acid  and  its  weaker  varie 
have  been  alfo  obtained  by  the  combuftion  of  the  nal 
compound  known  by  (he  name  of  Marital  Fitrol,  ' 
acid  has  been  alfo  found,  in  a  difengaged  natural  ftatc 
Ibme  parts  of  Italy.  BaldaiTari  obferved  it  in  this  ftatei 
grotto  in  Tufcany,  at  St  Albinoi  and  at  the  lakes  of' 
vale.  Vandelli  relates^  that  fulphuric  acid  is  ibmcti 
found  difTolved  in  water,  in  the  environs  of  Sienna  and 
terbo.  M.  Dolomieu  is  fald  to  have  found  it  in  pure  < 
tals,  in  a  grotto  on  Mouht  Etna* 

The  Arong  fulphuric  acid  appears^  when  pure>  undci 
ifbrmandfonn  of  a  very  tranfparcnt  oleaginous  fluid  \  is  twkc 
iDbina-  fpecifk  weight  of  dilliiled  water ;  and  is  always  in  Q 
with  water,  from  which  art  knows  not  yet,  how  to  iept 
it,  entirely.  Concentrated,  it  burns  and  cauterizes 
ikin  -,  and  reddens  fyrup  of  violets,  without  deftroyin 
colour.  If  diluted  in  a  large  proportion  of  water,  it  1 
four,  ftiptic  tafte.  Highly  concentrated,  it  forms  wha 
been  inaccurately  termed  OU  of  Vitrioi-.  It  may  be  ma 
afllime  a  concrete  form,  either  by  expcfing  it  to  cold,  < 
combining  it  with  various  elaflic  fl'iids.  Ic  has  been  in 
affirmed,  but  not  with  fatisfa£lory  proofs,  that  fulp] 
acid  long  expofcd,  in  clofc  vcflels,  to  the  rays  tf  iti 
gradually  afTumes  a  colour,  and  even  affoi  ds  fulphnr. 

bab 


SutpbuTy  and  its  Compounds.  1 09 

agunft  this.  Expofed  in  a  retort  to  the  ftrong  BOOK  ▼• 
"BreareaUricj  it  lofes  part  of  its  water,  and  its' 
bar.  The  procefs  by  which  this  is  effeAed,  is 
weaiimfion  and  Reifificaticn  of  the  acid.  It  is  dur- 
rooefif  that  the  vapours  m^^dfulphunouS'Ocid'gas^ 
p^ed.  By  carrying  this  procefs  farther,  we  dif- 
WHihc  fwpkuric  add  is  fufceptible  of  ftill  higher 
Hie  add  diftillcd  to  drynefs,  leaves  in  the  receiv- 
JB  icfidncy  which  is  found  to  confift  of  fome  falts 
Mft  in  folution  10  the  acid.  This  pure  con« 
^fS^lmric  acid  attracts  moifture,  and  lofes  fome 
kHMrfKcity,  when  it  is  expofed  tp  the  open  air ; 
^iDlbared  by  the  contamination  of  combuftible 

the  atmofphere  ;  and  is  found  upon  particu- 
to  abforb  from  the  atmofphere  alfo  twice 
idght  of  water.  By  a  feries  of  curious  experi- 
eibrmed  during  the  violent  cold  in  the  month  of 
17762  tbe  Duke  D'  A  yen  reduced  the  concentrated 
fcid  into  a  ftate  of  congelation^  at  the  cold  tem- 
of  fiom  6  ^  1 5'  to  65^  45'.  Uniting  with  water, 
■ric  acid  difplays  all  the  phxnomena  of  a  fudden 
BD'and  an  intimate  combmation.  A  hiffing  noife» 
t  of  the  cxtruiion  of  air  from  the  water ;  and  a 
iotfid  odour  ;  attend  this  union.  Sulphuric  acid 
ii^p  quantities  of  carbonic  acid'gas.  Nitric  acid 
pen  folphuric-acid  which  is  coloured  by  the  pre* 
fane  combuiKible  body,  dedroys  the  colour,  and 
hatraofparcncy  of  the  whole  mixture.  The  mix- 
Aorwarcs  heated,  affords  an  exhalation  of  nitrous 
'il  eafy  to  fee  thnt  tliis  phxnomenon  takes  place» 
.'  Jwition  of  the  nitric  acid  is  partially  decompofed; 
to  fiiturate  the  impure  fulphiuric  acid,  and, 

as 
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fume  a  concrete  form. 
9.  The  SULPHUREOUS  acid  is  a  fomewbs^  dtflfarent  nu 

ool  acidV  ^^^^  of  the  combination  of  fulphur  vith  oxygep.  Tl 
tral  fahs, — oi  falts  firmad  by  the  cotnUmUknefemopd* 
earth  or  alkili\ — which  it  affords;  are  ally  in  their  mH 
coniiguratiop,  diflferent  from  thofc  which  th^  fulphui 
farms  with  the  fame  fubilances.  (t  may  be  coofidll 
a  fort  of  intermediate  body  between  fulphur  and  (nl 

Stlphure.  ac'id.  SuLPHUt^ou»-ACip-GAs  is tobe  regarded  inerieig 
phureous  acid  in  a  gazeousftate.  Itisfomewhs^tmqrf  p 
ous  than  common  air.  It  extinguifhes  lights^  kills  ai 
^reddens  and  difcolours  fyrup  of  violets.  Charcoa)» 
bodies  which  arc  confiderably  porous,  will  abforb  tl 
M.  Mongc,  by  the  application  of  an  inteqfe  beat,  fg 
cd  fo  far  as  to  cordenfe  this  gas^  although  fbrqierly  tl 
to  be  permanently  gazcous.  This  acid  gas  is  prooirci 
fulphuric  acid,  by  heating  this  laft  fubftancc)  in  its  ci 
tratetJ  (late;  wiih  mercury, in  a  glafs  ^etort^  ^d  reccivi 
product intoan  inverted  bcU-gbfs  filled  with  the  metaUt 
?.nd  (landing  in  a  balbn  of  the  fame.  The  mercury  in  I 
tort,  attra<fls  away  feme  part  of  the  oxygen  from  the  a 
trat<:'d  fulphuric  acid.  That  which  llill  remains  t|i  d 
is  fiiiricitrir — otily  to  give  it  the  character  oi  fiifph 
niiil'^as.  The  acid-gas  is  cupiible  of  a  very  intimate 
with  its  kindred  acid.  Snlph:ircous-acid-g4S  in  vnip 
fulpluiric  acid,  appears  frov  the  refearches  of  FoC| 
conmiunicated  to  the  French  A  cadency  of  Sciences  , 
year  *  785  ;  to  occafion  the  concretion  of  the  lattcfi 
Uiukfi^lphurU'  aiiil  of  NortLicvfa: ;  which  15  liable  |0 
bj  funiir.gi  a  concrete  fult.     The  fuming  concrete  W 
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from  the  fait  of  NdrthastufeQ,  is  a  faturated  com-  BOOK  T. 
iJWtkm  of  fulpburic  acid  with  fuli^kuremS'Ofid'gas.  i  ^f " -"\ 

AH  tbrfc  three  combinations — of  oxygen  with  fuIphuruiUfeiofthde 
mn  or  left  of  light  and  caSoric,  are  of  ufe  for  different^lf* '"  '^"^ 
IVplb  in  the  arts*  Tht  fulpburic  acid  is  one  of  the  mod 
iMHMi  aienftriia  in  the  laboratory.  In  mediclnei  it  is» 
iftfmAj  ippUedy  a  very  ufeful  cauftic :  taken  internally 
^ttf\t[ff  dilution  in  water,  it  is  a  refrefhing,  cooling»  and 
remedy.  The  fulpbunous  aciJ,  whether  liquid 
is  ufcdt  in  dyeing,  for  whitening  (ilksi  taking 
ftc.  Thzfulphuru  acid  is  ufed  alfo  by  the  dyer 
r,  &c- 

if^4hilf9VB  is  furceptible  of  combination,  not  only  ^th^og^^ 
tut  aHb  with  i-iyd^ogf.n,  or  rather  with  the  com-''*^"  of  fuU 
^hich^his  laft  ful^ftaiice  forms  with  light  and  calo-ga.s  hydro* 
litf  Bedr  combination  thus  produced,  is  sulphurated^^"'  orjiuL- 

'  .  PUURATEO 

lUS  CAS.  It  has  an  inlufierably  foetid  fmell,  isin-uTonoGEir. 
fall  to  animals,  communicates  a  green  colour  to^"'  ^^'' 

violets,  and  bums  with  a  light-blue  flame.     Kind- 

barn  in  a  large  beil-glafs,  over  mercury;  it  a£Fords 

«id  a  depofite  of  (iilphur  -,  produdb  which  fuffici- 

te  the  compofition  of  the  original  matter.    Qxy- 

ipofcs  it,  and  occafions  a  dcpofition  of  the  fulphur. 

therefore  feem*  that  gas-hydrogen  completely  fai- 

fpich  ozygen,cannot  combine  with  fulphur;  and  that 

between  oxygen  and  hydrogen  are  always 

!:y0iicrful  than  thofe  between  hydrogen  and  fulphur. 

which  are  mineralized  by  this  fulpkurated 

gat }  are  well  known  to  lofe  a  part  of  their  mi- 

rhenever  they  arc  broui^ht  into  contadl  with  the 

Su^burated  hydrogejicus  gas  was    artificially 

■bd  by  ftL  Gengembre^  by  melting  fulphur  nbi)ve 

mercury 


lis 
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BOOK  V.  mercury,  in  a  beU-glafs  filled  with  hydrogenoos-gas,  nade 
'  expofure  to  the  heat  of  the  Ain's  rays.    The  nature  of 


compound  will  be  farther  illuftrated,  when  we  fhail  com 
to  f^ieak  of  the  alkaline  neutral  falts.  IFeiir  diffi>lves^/U 
phuraUd  hydrogenous  gas  with  fufficient  readineis ;  and  a  pa 
feft  imitation  of  fulphuratcd  mineral  waters,  b  produced  1^ 
the  folution.  Sulphureous  add  detaches  the  gas-hydi^gM 
from  the  fulphnr.  The  redy  fuming  nkrous  acid  like«4 
precipitates  the  fulphur  of  fulphuratcd  hydrogenous  gM(  wH 
in  the  phxnomenon,  a£to  with  great  energy.  4g 

'^^  There  is  alfo  a  reaction  between  strLPHUR,  and  ^fiM 
bctircciiful-f>^  red  nitrous  add.  This  acid  poured  on  melted  fii^phm 
the  L'lmrj  occafions  detonation  and  flame.  Sulphuric  add  b  prodwlii 
ed  by  this  event ;  and  there  is  a  difengagementof  joMPlN 

Such  are, — ^the  character  of  suLPHUR,**the 
which  take  place  between  it  and  various  fimple  fill 
—and  the  compounds  which  it  forms  with  oxygenf  and 
gas'Jjydrogen,     Its  other  compounds  will  be  explained» 
we  advance.  | 
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SECTION  FOURTH. 


OV  mOSPHORE  AND  ITS  SIMPLER  COMPOUNDS. 


orpbo^h6rus\s2L  fubftance  confiderably  plcnt:-  ^qqi^  y. 
imAelfingdomsofnature»althoughnot  eafily  to  be  obtain-  S»ct.  IV. 
kr  t  flate  of  perfect  purity.     In  its  ordinary  purity,  it  is  ^•^Hn*'*^ 
It  orihe  to  fulphur,  in  colour  and  conliftency.     It  is, 
NRicr,  nore  inflammable  than  fulphur,  and  lefs  brittle. 
PIqi  Wrypure,  it  is  of  a  clear,  tranfparent,  yellow  colour. 
limyiblBzed,  lamellated,  and  fufible.     In  nature,  it  is 

pure.     But,  there  are  faid  to  be  in  Spain        t. 
tains  compofed  of  phofphoric  acid  in  u^ion[*"^'"°*^_ 
It  is  often  found,  too,  in  union  with  lead  orcci. 
Iklnn.  Itsexiftence  wasfirfldifcovered  in  the  year  1667^ 
%lkeBuft  of  the  name  of  Brandt,  a  citizen  of  Ham- 
1^    After  Brandt  had  made  known  this  fubdancei  but 


the  means  by  which  he  made  the  difcovery  ^ 
I  coriofitj  of  chemifts  in  general,  was  highly  excited  ; 
i  thej  were  all  dcfirous  to  produce  phofphorus,  as 
t  ai  Bnndt.  Kuiuhly  after  many  unfuccefsful  ex* 
iaCDlBf  at  laft  obtained  it  from  urine.  In  the  year 
||^  Btjiif  not  lefs  fuccefsful,  prefentcd  a  fmall  quan- 
1^  phoiphonis  to  the  Royal  Society  of  London.  Boyh 
■Varis  communicated  his  procefs  to  Godfreid  HatiJc^ 
1^  a  German  who  had  an  excellent  laboratory  in  Lon- 
B»  it  was  by  this  man  prepared  for  general  fale,  in 
jfrfp^gx'^  of  which  it  foon  became  known  throughout 
lape*  Tety  the  preparation  was  long  a  fecret.  In  the 
r  17371  a  foreigner  made  oiler  at  Paris,  to  communicate 

H  an 
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OOK  T.  an  in&lliUe  Tccret  for  ftreparing  k.    T&a  9 
^J^fof  Iciences  app<»nl«d  fbuTioi  th/of  ppmbtT  t»  mks.toi 

the  boafted  fccrct.  It  fucceeded.  The  foreigiKr  th  t0m 
hj  the  French  govemment  for  hii  coiiuiiiiniettipn«^  Hi 
gave  an  account  of  the  proccft,  in  a  memou'  inlertajja 
the  memoirs  of  the  academy  for  the  jcfr  1737*  TUlj 
ceTs  wai,  howercr,  extremelj  tedious)  aad  wafAVN 
fcarcdy  repeated  by  any  chemifb,  favc  by  tl)p  ddcc  JEi 
in  fevcr^  coiiHes  of  hia  chen^al  IcAuref,  In.  ^j 
17.^3,  Margraaf  publifhed,  in  the  mcmqtrt  of  the  torn 
ci  Berlin,  an  account  of  a  much  fimplcr  procefs  f/ttm 
ing  phofphonis.  This  procefs  has  been  farthv^Qnl 
It  now  appears,  in  general,  that  urfif,  bouts,  and  Q 
other  parts  of  animal  hodkt,  afford  phofphonis:  mi, 
the  redu^on  of  tbefe  matters,  if  folid,  into  a  ftate  ofj 
dent  comminution ;  and  the  reparation  of  thofe  Slriai| 
irith  which  the  phofphoriu  i«  intermixed, — by  mOHi 
dlftillation,  fublimatioD,  folution  j  will,  onder  tfie  VH 
chemical  attraction,  at  laft  yield  phofphonis  or  P90IM 
in  a  ftate  of  conliderable  purity. 
,.  Thus  obtained,  and  reBned  to  its  utmoft  purity,  Pb| 

V'^h'?  jCryft»Ui?cs  by  cooling,  into  briUiant  plates  or  lanunC: 
lulitin.  micaceous  appearance.  In  hot  water,  it  melts,  a  confi 
ble  time  before  the  fluid  be  heated  to  ebuUi^ioa* ' 
highly  voUtile ;  and  when  a£ted  upon  by  a  modcfil^ 
rifcs  in  a  thick  vapour.  In  contact  with  air,  it  cxbl 
thick  fmoke  from  every  part  of  its  furfacc,  TW*  * 
exhales  a  flrong  imeil  of  garlick ;  and  appears  whitftkl 
light, — in  the  dark,  very  luminous.  The  effblun  of  41 
minous  vapour,  is,  in  truth,  a  flow  combuftion  of  4n| 
Abprur  from  whichit  proceeds.  And  this  phxndmeoipj 
fakes  place,  unlcfs  when  the  pt^fphorus  is  in  contaft  «p 
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F^osPHORBcxpored,  without  accefs  of  air,  to  the  contact  BOOK  v. 
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ii  Bght  and  beas^  is  not  known  to  fuffer  frobi  tliem  ^^Y\^0''\^^ 
I'Mtcrial  change.  %- 

9Mjgin  b  the  grand  agent  by  whofc  influence  it  is  liable jj^^^^q^I 
[rlindergo  a  change  of  ftate.     Such  is  its  appetency  forJ"»f/»o 
tqgen;  that,  in  conditions,  and  at  temperatures  apparently        4. 
Boft  unfavourable,  if  there  be  but  at  all  the  accefs  of  ^l'"'}'"?*^'^ 

of  phol- 

'— wfphjrrir  air;  phofphorus  never  fails  to  aitradl  at  leaflphor;  and 
iMigh  of  oxygen,  to  bring  it  into  that  flow  combuftionbyJJ^^pj|)^PpjJj^ 
the  phoj^h&rcus  acid  is  formed.     This  flow  combuf  ^'c  acid. 


wSk  cafily  take  place  at  the  temperature  of  between 
IP  md  67^  of  Fahrenheit's  thermometer,  or  even  at  a 
Imct  temperature.  At  the  temperature  of  86*^.  of  Fahren- 
|ei^  k  kindles  with  decrepitation;  burns  with  a  lively 
flame,  mixed  with  appearances  of  a  yellow  and  green 
;  and  dcftroys  with  great  aftivity,  any  combuftiblc 
li^  coming  whhin  its  reach.  The  phofpfp^rlc  add  is  the 
|Mdift  of  this  combuftion.  The  beautiful  experiments  of 
LnOBiER  upon  the  combuAion  of  this  body,  have  fliewn ; 
Alt  no  more  than  a  given  quantity  of  phofphore  can  be 
hnt  m  a  given  quantity  of  air ;  that,  the  proportions  a- 
■wni  to  I  grain  of  phofphorus  to  16  or  18  cubic  inches 
tfir;  that  after  this  combu'.^ion,  the  phofphorus  is  ex- 
li^pnflied  %  and  the  air  rendered  uniit  to  fupport  ^  new 
Cnbnftbn ;  that  the  bulk  of  tiie  air  is  by  the  combuftion 
faiinifhrd,  and  the  phof^^horus  converted  into  white  fnowy 
Ue»  which  fix  on  the  fiJcfs  of  the  glafs  vcfTcl  in  which 
Ae  experiment  is  performed ;  that  the  weight  of  thefc 
is  precifely  equal  to — that  of  the  original  phofphorus 
with  the  diminution  of  weight  which  the  air  has 
by  the  combuftion.  Thefe  refuUs  evince  clearly, 
te  die  combuftion  of  phofphorus,  is,  like  other  inftances 

Ha  of 
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ID,  formerly  given  \tf  chemifti,  «u  fiv  d 
..."  The  [biidiiAidn  6f  "ph^ff^Bjiric  add  bj  i^  (miMjlM 
lAofph(>ra3  mJy^Vd6ofB^llffie4,— cither  by  tDriA%^ 
the  rapid  «^.^der  a  bell-ghrs  filled'  wfth  tm^ 
dft  •  and  imifaeHcd  io  mntitrjr ;  or  bjr  paffing  «  Afti 
Vital  aO^' 'through  phof^horni  melted  unde^if»tt^|t 
bjanJ^g  t^n^  w«a)Enitpcacidi  or  b;  that  Qinr  (ji^ 
Whldi-h^'VeD  Improper^  termed  the  flDrantioq  df'\ 
0kork  acid  pe^'HelipiiKpit  and  i^hich  confifti  mer4^| 
pofing  di^  of  pbofphorait  m  »  prppcr  polhiofV  V 
itictrs  ^aMdbfphEric  air. 
'•  ^W?e  '^^Xtrie  add,  obtained  by  vxj  of  the  thrtt 
iliti<i  nf  ifio'  of  tfitift'i^roceQci,  is  in  the  form  oC  white  flalcst  6> 
^plwnc  ij^^^  dcl|querccnt,  and  of  a  very  aiorfg  add  tafte.'  I 
poled  to  mr,  it  quiclcly  attraAs  moiflure.  BrODgbt 
cbntaA  with  water,  it  eafily  melts ;  affording  a  whiM^ 
without  Onell,  of  an  oily  conliftcncy,  very  pondcroni, 
fiftuig  acid  tafte,  and  capable  of  changing  blue  vep 
colours  into  red  Expofed,  in  a  retort,  to  the  afiiionof 
it  affordi  a  pure  phlegm ;  the  remaining  acid  is  at 
trated,  even  to  a  more  ponderous  Hate  than  that  of  tlv 
centrated  fulphnric  acid ;  By  degree*,  it  acquires  oodl 
cy  and  opacity;  and  appears  like  a  foft  extract :  tf  a 
at  Lft,  by  a  violent  heat ;  it  melts  into  a  tranfpataCi 
which  is  hard,  highly  clcAric,  and  infoluble.  JPbiQ^ 
obtunedbythcprocdTes  above  dcfcribcd, and coaeeiA 
if  diftilled  in  its  dry  ftaie  with  carbone, — wili  aSiW, 
phonis ;  for  the  oxygen  of  the  acid  ts  Mtra£ted  into  a 
nation  with  the  carbon.  CrtU  having  cooccntntBri- 
'' ■     ■     "■     1 
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-lOsousxciD.thcrd'ullofthe  fluvr  coa)bu(tioD 
:,  \icat%  to  the fi/x/pivrie  mW,  nearly  chc  Itiiic  re-  f,^, 
]\r  fiilphurnus  bi-ars  to  the /u/pburuai-iJ   Tlie'^'" 
iill>  folely  in  mis,  thM  there  U  in  ihe/^ 
-  ^rtuier  propomoa  of  oxjr^cn,  in  the  fh^ptonut 
Jlcr.  propuriioD  of  this  acrillfving  metier.     Wben 
^  iptl.  (Hit  more  tvlicn  he*(c>J,  l\\c  phajjibonu/ tuid 
\  saJ  tlil'jgrcnblc  ftnirll.     A  p^ri  of  it  i>  th;eQ 
B  a  very  JcriJ  loil  (mtigent,  white  vapour.  But, 
r  wholly  vohtitizcil  into  f'uch  vapgurs.  The 
c  prepared  by  the  decotnpoGtion  of  the 
i  in  the  proJiiftion  of  pho/phorui,  there 
I  quantify  of  the  urctkcr  aciil  dilen  jagcd. 
J  by  M.  Sagt  Eo  be  non-dtUqucrccnt. 
a  luvc  not  as  yet  beca,  all,  carefully  cx- 

t  fie  tbc  acid  compounds  of  pkefphert  with  oxy- 


r,  FHOsrHOKE,  bcccmcs  liquiil.     Even  in  cold       . 
k|[p(laallf  lofe*  its  tranfpjrcncy,   becomes  ycUow, *'*""•'' 
cr  with  an  sfflorefcence,  and  communicates  to  piiofphorci 
c  {iroiienies  of  acidity,  and  of  a  power  to  ap- 
>  when  agitated  in  the  dark.     PUfphort  im- 
I  foiutioii^  of  the  cauAic  tixol  aElcAlis,  under  ^ 
}  A^ord)  by  the  dccompolitioo  of  the  water  of 
m,  a  compound  of  phofphore  with  gis-hydrogenj 
J  firji  dilcovcred  by  M.  Cetigemirt,  and  has  re-  lAitn  hv 
■c  rutne  of  pHusPHot*  rtn  itTD«oCE.socs  gas.   It'  '"°<=""*i'» 
iKtutiaadnpoirdicjthe  propcrtyof  kinolingwithan 
H  3  cxplofioD, 


^K  V.  ezplofiaii,  when  it  U  brm)^  iato  coataCkWidi  ttao^ 

^i^^^^ric  or  with  vital  air.  '  '  j 

s.  Concentrated  fff/r£c-<MT^aCb«)thvicdence«pQBnMitMM 

triTadd  ^  tl^c  /^!^rr  be  hot,  the  acid  kindles  it  wkk  pcM  HfU 

1  phof-  ty  J  and  afTonls  pl»ff>beru,-~tx  if  the  comboftion  be  Ml 
and  flow,  phofphenui-atid,  u  the  relult  of  the  fcafikni 
the fe  two  fubftanccs  upon  each  other,  k  m  eafify  fte^j 
that,  in  this  inl&oce,  the  nitric  acid  it  decompofied,  wA 
the  phoTphoric  acid  formed}  becaufe  the  attraAioa,  bttmh 
oxfgen  and  pholphore,  is  (bvnger  than  the  attnfifaa  1^ 
twccn  oxygen  and  azote.  ''V 

J,  FnoepHoftE  combines  with,^«i^ur  b^  fufion  and  dMBP 

ombiDa-   ({g^;     Xhe  rcfnlt  \i  a  fotid  compound  of  a  foetid  M( 

Ml  €rf  fill-  ^? 

lur  with  which  hums  with  a  yellow  flame,  fwelb  in  water,  andctM* 
lofj^re.  niaidcates  to  this  fluid,  the  acidity  and  the  odour  of  (M| 
compounds  which  are  known  by  the  name  of  7'W"f  i^ 
phurcs.  The  union  of  thcfe  bodies  occaflon,  at  it  lhtri|i 
fccm,  the  dccompofition  of  a  part  of  the  water.  ThiljM 
phure  ^phof^hrus,  or  phi^ure  effulphur,  is  fiu-morefiihlp 
than  either  of  its  principles  taken  feparately.  Su^urkmk 
diUblved  with  PHOsriiosE-in  a  retort,  burns  it  altnoftodli 
\j,  but  bf  a  flow,  not  a  rapid  combuftion.  The  attrafitj 
between  oxygen  and  phofphore,  is  indeed  ftronger  tl 
between  oxygen  andfulphur;  yet  not  fo  remarkabtyftrooil 
as  it  Is  in  comparifon  with  the  attractions  between 
and  azote  in  the  nitric  acid. 
"^-  The  luminous  writing  made  with  a  ftick  of  fdioTptflQ 

tiofphore.  ufed  in  the  dark,  and  in  the  open  air,  is  fufBcicDtlf ! 
Some  trials  of  phofphoms  and  its  acids  have  beca 
medicine.     It  has  not  yet  been  applied  to  any 
of  otiter  life*. 


Pb^hote,  and  Itt  Compounds. 


ng 


Tlic  procefs  for  extracting  phofphore  from  bones,  is,  as  BOOK  V* 
CdUows.    Powder  the  bones.     Pais  the  powder  through  a/ 


Add  to  it  fulphuric  acid.     You  will  obtain  phof-       n-, 
fhoric  arid  in  a  glafs,  beiide  a  quantity  of  other  falts  to  be^f  pi^ofpi^or 
dfarine  explained.  f»-o«  ^^^*' 


H4 
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SECTION  FIFTH. 
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MURIATE  AND  ITS  IMMEDIATE  COMPOUNDS. 

Sect^v^'  ^^  fucccffivc  procelTes,  wc  obtain  from  fea-falt  a  fubflMt^ 
U«»-y«0 known  by  the  name  of  the  muriatic  acid.    Thii  agft 
.  '*        analogy,  and  every  thing  fave  adlual  decompofitioai  hl| 
nature  of    taught  modern  chemifts  to  regard  as  a  compound  in  lAMk-' 
known* '^"^^yS^'^  ''  united,  as  in  the  other  acids,  with  a  p 

bafe.  jSome  chemifts  have  occafionaily  fancied ;  thitAip'. 
had  fucceeded  in  analyflng  muriatic  acid  into  its 
nent  principles,  and  had  difcovered  the  nature  of  if  usiAVU' 
But,  this  idea  has  not  been  fatisfaAorily  confirmed  bj  thj|i| 
repetition  of  their  proceiTcs.  MuRi  aie  therefore  is  hidMrtil 
conddered  as  the  wihnown  bafe  of  muriatic  acid..' 
a.tra^lion  between  oxygen  and  this  unknown  bafe»  feemi 
be  ftronger  than  any  otJier  attractions  which  we  can 
ploy  to  overcome  it. 

Muriatic  acid,  this  compound  of  oxygen  with  an 
Liquid  mu-known  bafe,  poiTeires  a  very  diftin£t  and  remarkable 
nauc  aci  .  ^(^^^  ^^  ^j^  ^^^.j^      jj^  jjg  perfect  purity,  as  a  Uqiudf  k 

abfolutcly  colourlefs.  If  llrong  and  concentrated,  it 
a  white  fmoke  upon  being  cxpofcd  to  the  adr.     Its  findi 
vivid  and  penetrating ;  and  when  the  acid  is  weak  cm* 
diluted,  refcmbles  the  fmell  of  the  apple  known  by 
name  of  the  gcUcn  rennet.     It  communicates  to  the 
of  violets,  and  to  all  other  blue  vegetable  colours,  f 
red  rin^rf,  but  does  not  abfolutely  deflroy  them.     In 
liquid  llato,  it  is  denominated  theyi^mi/fgmf/ria/tf'acUL 
this  is  properly,  as  has  been  fatisfaftorily  evinced  \pj  thf 

perimi 

1 


Muriate^  and  its  Compounds*  x%t 

meots  of  Priestlbt,  only  an  aqueous  dilution  of  the  book  v. 

Skct.  v. 


0  obtain  the  genuine  gazeous  acid  in  a  itate  of  purity,       3 
oUowing  proccfs  may  be  employed.     Heat  the  liquid^^iain* 


Aff  acid  in  a  retort  having  its  extremity  conneftcd  with"-^^*^"^* 

l-glafs  inverted  over  mercury.    1  he  gas,  which  is  much 

I  volatile  than  water,  will  ipeedily  pafs  from  the  retort 

Am  bdUglafs :  And  you  will  then  perceive  the  acid* 

tt>ks  diftinA  and  peculiar  form.     Or,  into  a  tubulated 

11^  ftk  }  parts  of  decrepitated  fea-falt,  with  i  part  of 

ly  fi^^boric  acid :  The  fulphuric  acid  combining  with 

biiit  lif  the  fea-falt,  will  expel  the  muriatic  acid  in  its 

Ifer  Ate :  And  the  latter  acid  may  then  be  received 

■I  iBTertcd  gla(s  with  mercury  :  In  order  to  prevent 

■It  of  the  acid-gas  from  efcaping,  Wouijes  apparatus^ 

eriy  delcribed,  may  be  ufefuUy  employed. 

this  gazeous  (late,  the  muriatic  acid  is  more  pon-       4. 

n  than  common  air.     It  has  a  keen  and  poignant  ^^^^^^^^^ 

r.     Its  caufticity  is  fuch  as  to  inflame  the  fkin,  andto^^ '^^«^cid^ 

Sod  Tiolent  itchings.     It  fuffbcates  animals.     Poured 

\  die  flame  of  a  taper  \  it  fird  expands  it^  and  makes 

^ne  wound  the  edges,  a  green  or  blueiili  ilame,  then 

ft  atfingiufhes  it.     It  is  fubjcA  to  be  abforbed  by  all 

If  bodies.     In  appearance^  it  dificrs  not  from  common 

fi^does^liot  a£l  with  any  fcnfible  altering  force  uponAaieuof 

hrjrf    f  I  -  light  upon 

"■F  *■'•  it. 

tenrifies  it,   and  increafes  its  elafticity.     Its  quantity        ^- 

ievliat  diminiihed  by  the  aclion  of  the  eleclric  fparks 

IflhroBghit. 

ir  mmfiure  of  the  atmofphere  when  brought  into  con-^^c^jj^^ 

iWl'!llVUATlC-ACID-GAS,   clouds   it  and  reduces  it  to- waicr  on 

,   Diuriauic- 
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122  Muriate^  and  its  Con^otrtuhi 

BOOK  V.  wards  the  (late  cftht  liquid  acid.  M.  IfJrcethts  obfervrfi 

Sect    iJ^ 

that  atmofphcric  air,  when  exceedingly  dry,  docs  Hot  pMP 


duce  fuch  an  efFcft  upon  muriatic-a6id-gas.     The  i 
fcrence  is  obvious.     Wiih  liquid  watet^  the  acid^gai 
bines  with  fufficient  readinefs.     Le  coining  into  edOXiA 
with  this  gas,  ihftantly  melts  to  abforb  it.     Uniting  «HK| 
this  gaS|  water  becomes  confiderably  hot :  But,  after 
union  has  taken  place,  the  combination  becomes  fu£9cijefli 
cool.     The  mod  concentrated  and  pure  Hij[uid  MtiaiA 
ACID  is  obtained  by  faturating  pure  water  t^ith  the 
fluid.    It  is  certain,  that  the  heat  produced  in  watjcf, 
it  is  united  with  muriatic-acid-gas,  can  proceed  only  ttdks 
the  difengagcmcnt  into  a  free  ftate,  of  a  part  of  the  «feM| 
which  was  neceilary  to  give  the  gas  nOW  liquified,  Hit  4Sfi 
panfion  of  the  gazeous  form. 
S-  Neither  the  liquid  nor  iht  gazeous  MUitiAtiC  ACitidttert 

tion  of  Mu-  J'^to  ^"7  decifively  apparent  combination  with  vkal  Mr  WL 
wATic  A-   its  elajlk  fluid  form.     It  has  indeed  been  affirmed,  that  Bf 
violent  agitation  the  liquid  muriatic  acid  may  be  xHiA  ] 
to  abforb  a  portion  of  vital  air.    But,  it  is  more  certuAi  \ 
that  this  acid  is  fufceptiblc  of  a  ft/per-oxygenation ;  the  diP  ; 
covcry  of  Srheele,  and  after  him,  of  Bertkcllct.     This^Ij^  ^ 
9xygmation  is  produced  by  the  dlft illation  of  the  concdi" 
trated  liquid  muriatic  acid  with  a  fubdance  with  tiiudk 
we  Ihall  hereafter  become  more  particularly  acquainted  ad" 
der  the  denomination  of  Black  oxyd  of  manganefe.    The 
product  of  the  diflillation,  received  through  water  in  ft 
^*^*^'^^^.fuitablepncumatico-chemical  apparatus;  difcoversitfelf  firft 
■D  MVRiA-  in  the  form  of  yellow  vapours ;  and  afterwards  afliuneif 
concrete  form,  and  falls  in  cryftals  to  the  bottom  of  the  & 


quor  into  which  it  is  received.     In  a  liquid  form,  thu 
fait  has  a  harfli,  though  not  an  acid  tafie.    It  whitens  and 

deftroys 


\  Md  kf  Ctmfomdr. 


,  witlMBt  cbHigiDg  then  It  xS^  BOOKVl- 
■tfc    Bated  whfalinK,  It  gtres  oat  ga»4Mygeif,t,^M|^ 
ilBr-«r«bieh,  k  nmft  again  return  Me  the-'ftste 
Mvitflif  acid.    Faffing  from  the  fuper^mfgen- 
Attik  of  ordinary  hvkutic  gero,  it  rfMyi 
MUkw  corru's-    Id  its  concrete  hnsf  it  H  ct*]fF'  ^ 

r  prifins,  trancatcd  very  obRqodjri 
)^  t  lorenge.  It  is  rtrfccptiUe  of  the-gnb' 
1  as  the  common  hukmtic  acid.  U  cdB<- 
rttpeninents  of  BtFtbaKt,  it  ii  mnr  genenu- 
It  has  been  recommended  M  Aafe 
t  munfcripts,  dearly  legible ;  n  a^  ib^ 
a  or  Tcllow  vax.  h  a  commonly  kacnm 
a  of  the  exygenatfd  muriatic  aad. 
itwntiATic  ACiDJsfufcepriHeof  a  vCryrapdNiTSB-iw 
l^ritt  the  diftic  aril/.  The  compound  which  thb"*"*** 
•ee^  fa  known  by  the  name  oiaqua-r^,  or  tte 
Sftnc  ACID.  It  appears  from  the  experiments  of 
^Cmiijaod  laftly  of  Bekthollet -,  that  the  ni- 
IJpWil  nothingbut  MUBUTic  acid  fuper-oxygec'. 
dAigt  bdidcs,  in  combination  with  itfctf  a  por- 
hp  gu:  A  comparatively  fmall  portion  of  ni- 
■j^  fofficioit  to  produce,  by  intermixture  with 
^itfie  new  compound  of  aqua-regia.  A  part  of 
tfenqdoyed,  attra^ng  oxygen  from  the  nitric 
1  in  the  ferm  of  oxygenated  muriatic 
t  refidcc  that  appears  as  nitro-muriatic 
4. Kid  is  inferior  in  Ipeciiic  gravity,  to 
'm  of  which  it  is  compofed.  Its  fmcll 
lonly  a  citron-yeilow.  Ught 
BSt  a  portioQ  of  gas  oxygen.  Htat  leparates 
Ecd  maiittic  acid-gas.  It  combines  in  any 
proportltm 


ia4  Mt^aklmdiit  &  l)  rjfti, 

BOOK  V.  prqiortion  withuMEir^^j^^  Ac  fWfttiwriMi 

^_,— l^pbce.  caloric  it  given  out.    It  U  amca  nfed  in  cheir 

and  in  the  art  of  aflaying,— u  will  hereafter  aurefi 

!y  appear:" 

^^  Su^hurie  acid  readilj  ttntte*  with  the  kvkutic  , 

*?!*■'''*     flJMf  is  exedted  when'  t^  are  'mingled  togcthcfi 

MplMik,   muriatic  add  gas  is  then  plentifully  diftam^  kt"' 

?f^f^vifKnirs.  It  is  affirmed  bj  Seetrhaavif  that  miiuTic 

reodertn/f^vifrw/conibrete.  .  ' 

.  ir.  .       Hie  KtniATic  AciB  is  made  ufe  of,  in  the  nt  oft 

0^.*4'^  ing  in  the  hunid  way;  and  in  fcveral  others  ol  iM 

In    medicine,    dilutions  of  this  add   in  water,  m 

minifteredj  as  diuretic,  antifcptic,  cooling.     It  iieittt 

aj^ilied,'  as  an  elcHarotic,  as  a  cure  for  the  jpngrene  a 

throat,  aphthc,  &c.    Miied  with  water,  it  compofci  t 

for  the  feet,  which  fbme  people  employ  at  a  fpecd 

draw  the  gout  from  the  more  Tital  to  the  inferior  nt 


■I 


Jitraee,  and  its  Compoundt. 


SECTION  SIXTH. 


eRACC,   AND   ITS   IMMEDIATE    COMFODBTIM. 


tndia,  PckIj3.  and  China,  from  the  inaouia^res  ^^  ^  „' 
^  and  of  Paris,  from  ibuie  hlccs  \a  Turcany,  out '^-"Y**^ 
G  quanz  of  Limcburgh,  of  whicU  a  fpecimen  ''ASttrhcnir 
■  bf  M.  Wtjirumb  i  we  obtain  a  fubiVance  which  isobuincil. 
I   comnicrcc   by  the  name  of  Biirax.     That 
k  fimple,  but  3  compoun<l.     A  chemical  pro- 
B  a  tUte  of  greiier   limplicity.     Seeing  the 
K  the  product  of  this  hit    proccft,  exhibits  ; 
.  the  ciiftcncc  of  fudt  i  fubflancc  as 
\  tlw  bafc  of  an  ACip  wbidi  wc  call  the  boracic^obac*. 
1  affording  il^s  compound  by  a  fccrct  natural  coiii- 
nwKho>ygcn.     It  is  analogy  alone   wlikh   alTures 
. .  die  cxLtlence  of  the  fubftance  « Inch  we  call  iokace. 
(  analogy  is  fo  fair,  plauiible,  and  rational  ^  that, 


■Mel 


Ori|iD  of 


iafely  venture  to  conlidc  ii 

iCiD,  the  compound  of  uorace  with  ery-thc  i 

been  found  by  Hoifn^  in  diSuHon,  in  the  waters 

ifcc  Chcrchiijo,  near  Mome-Kotundo,   in  the  terri- 

i[ic  Lower  Siennefe  ;  in  tite  waieri^  ailn  of  the  lake 

•;    and  even   in  the  mines  of   Tufcany.     It 

fd  from  iorfl«,  by  a  once  oelebraled  French 

-1-  name  of  Hombcrg.     It  fecms  to  have  its 

the  fniiTeraAion  of  fat  bodies. 

cryfiallizcd  in  fmall  white  fcalcs^obviMu 
tmguUrly  foTiTicd,  figured  round  the  edges,  ci-''.''.*'''^"' 
and  fomelimct  gliltering.     Its  t.-iftc  is  faint, 
acid,    li  coininunicates  a  faint  redncfs  co  the 
colour 


BOOKV.  colour  of  tioAure  of  violets.  Ontinfhireof  tomfi^ 
^^^l^lows,  racIUhes,  Sec.  its  t&&  h  m«di  flrmger.  It  ii 
volatilized  upon  ezpoAirc  to' heat  i  but  a  red  heat  nd 
into  a  tranfparent  glaft.  Tim  glafi,  vfacn  cspoftd  te 
air,  becomes  opaqvie,  and  is  covered  with  a  white  < 
The  glafi  is  the  borack  acid,  unakcrfid :  When  diA 
in  wata*!  aad»  made  to  cryltalliK,  it  refunet  its  grand 
form. 
^  la  viatir,  this  acid  difloltes,  but  not  without  diffia 

■atira  witbKot  more  than  183  grains  of  tbc  add  can  be  diflifad 
**'^'  a  poued  of  boiling  vratar.  Bjr  cooling  and  partial  cr^ 
tioHr  the  dillidved  add  m^  be  reftorcd  to  it*  cryftd 
form.  The  aqoeoui  fcdntion  of  boracic  acid  nil 
tinAure  of  turnlbilc,  and  flowly  alters  the  cdoar  of  ^ 
of  vittUts.  BoKACic  ACID,  if  mdftened  'with  a  linall  f 
tttj  of  water,  and  heated  in  a  cucurbitc,  which  fa  fl 
with  a  capital  *,  fufien  a  volatilization  of  part  of  tbci 
with  a  part  of  tlie  water  :  But,  after  the  whole  of  the 
ter  has  been  evaporated,  the  volatilization  of  the  I 
ccales :  So  that,  it  appears  to  have  been  only  in  «■ 
qnence  of  its  union  with  the  water,  that  the  acid  was  ia 
former  inftancc  volatilized.  Sublimated  inthu  procefii 
add  prefeats  itfelf  in  a  beautiful,  fparkiibg,  cryftailinefa 
It  is  in  thii  ftatc  very  pure,  Biid  it  known  in  pharmacf 
the  name  of  Suhlimatid  Stdative  Siilts. 

The  a^ion  of  the  other  xcids  upon  the  boracic  aoi 

Reafb'on     not  well  known.     If  SulphurUacid  be  diftilled  OpOQ  k  | 

•oa'cic  A-  BoKJtcic  ACID  produced  a  partial   decompoGtton  of 

BID  m4  thcothcr.     llie  confequence  of  the  diftillaiioo>  ifj  a  redit 

of  the  fulphuric  into  the  flate  of  fulphureous  addL    ' 

pitric  and  the  muriatic  acids  diJTolve  the  boraoC  4 

Sat}  the  pbxnonKna  which  take  place  upon  tbii  MiJ 


JSpfMr,  wd  Ut  Cprnf^oumb, 


ff 


bove  not  yet  been  fufficiently  obferved,  to  enable  us  to  de-  BOOK  v. 

.  Sect.  VI. 

tcrmincy  whether  the  decompolition  be  mutual. 


la  its  attraAions,  the  soracic  Acid  k  the  weakeft  of  all       6. 
acids.     Narcotic  virtues  were  once  afcribed  to  it  in  ^^^  ^^^^  ^^ 
awycoainait  degree,  as  a  medicine.    But^  is  now  little  <bi>aci^ 
rfbd  in  the  Ftarmaccpaia. 
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SECTION  SEVENTH. 


OS  FLDOfti,  AMD  ITS  UOEB  IlOtBIUATB 

I,  IJiFFUssD  throughout  tlie  minenl  kingdom  of 
■'  great  abundance,  we  find  a  liibftance  whjch  hat 
the  appellation  of  Fbter-Spar.  It  aboonds 
vicmity  of  veins  of  metallic  ore.  It  has  a  cuUc 
treons  afpe^  It  i*  plentiful  at  the  mina  of  l>er1 
England ;  and  from  this  drcumflancei  pcqxilaily  1 
Britain,  by  the  name  of  Dtrhyfinn  Spar.  From 
ftance,  chemiftry  obtuns  by  diftiUation  with  fn^dmric 
another  and  peculiar  acid,  which  from  the  fnbfiaiK 
which  it  is  obtained,  has  received  the  name  of  the : 
ACID.  Fldoelb  is  the  bafe  of  this  acid ;  but  hat 
been  (cparated  from  the  oxygen  by  which  it  i>  addift) 
*•  The  charafter  of  this  acid  was,  for  the  firit  time 

niliiin  of  fiiflin-ity  explained  by  thofe  illuftrious  Sv^Jifii  tk 

^^"""'ScpssLE  and  Bskghan.    When  pure,  it  has  a  | 
form ;   is  more  ponderous  than  common  air  (  eztingi 
lights ;  and  fuSbcates  animal  life.    Its  fmeil  is  but  Uttk 
pungent  and  penetrating  than  that  of  muriatic  add 
Its  caunicity  corrodes  the  ikin. 
].  It  fuScTs  no  ftnQble  alteration  from  Egtt.     Cakrit 

*^™2^   pands  it,  but  without  changing  its  oature. 

beat  on  it.       Its  relations  to  -water  are  more  remarkable,     b  w&t 
into  combination  with  it,  the  moifhire  of  the  Unoi^ 
In  union  with  the  mei^urt  thus  attra£led,  the  SLOOUC 
GAS  lakes  the  form  of  a  thick,  white  vapour.    Wi^ 
vmler,  FLuoaic  ACID  GAi  readily  unites.    There  k  i 
roiSon  of  caloric  into  a  free  ftate,  out  of  dw  ad^ 


■m 
•J' 
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It  of  their  union.     Another  remarkable  phxno- ,^^0K  V- 

,  brr-  ^    \  II. 

r  wluch  this  combination  is  accompanied, — is — the\.„«.Y«^ 
I  or  precipitation  out  of  the  acid  gas,  of  certain 
if  a  fine  white  earth,  with  which  we  (hall  here- 
fttit  more  particularly  acquainted  undrr  the  deno- 
of  SUice  or  Siliceous  earth.  The  liquid  tLUOKiC  ACID 
Kompofed,  like  the  liquid  muriatic  acid,  by  heat- 
retort  of  which  the  extremitv  is  connedled  with  a 
filled  with  mercury.  The  acid,  refuming  the 
itDy  pafles  out  into  the  bell-glafs;  leaving  the  wa- 

Mi  other  properties  of  fluoric  acid  gas,  which  j^  iib'itim- 
kreafter  have  occafion  to  flate,  fufficiently  prove  pcrfeaiy 
peculiar  acid ;  diflinft  from  the  muriatic  acid. 
tier  chemical  inveftigation  feems  requidte  to  illuf- 
haraAer  fully.  ^ 

CID,  whether  liquid  or  gazeous,  has  not  yet  been  Its  ufct. 
<  the  fervice  of  the  arts.     When  procefles  fhall  be 
bjr  which  we  may  more  eaiily  obtain  it }  it  may 
Mj  be  ufefully  employed  for  many  imponant 
pnrpoies* 


SECT. 
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SECTION  EIGHTH. 

OF   SUCCINb*,    AND   ITS   IMMEDIATE    COMPOUNDS. 
BOOK  V.  T7» 

Sec.  VIII.  JT  ROM  the  boweI<:  of  the  earth,  and  on  the  fea-fhoreill 
the  Pruflian  dominions  ;  on  the  hills  of  Frovcncei  neardMI; 
town  of  Sifteron  ;  in  the  marquifateof  Anconai  andinCkt;! 
duchy  of  Spoletto  in  Italy ;  in  Sicily,  Poland,  Sweden;  0D«: 
caGonally  on  the  north-ead  coafl  of  Scotland  ;  and  infUt^ 
ous  other  countries  ;  there  is  obtained  a  combuftiUe  fiA*, 
ftance,  named  succinum  or  amber ^  which  appears  under  w 
fereiit  varieties  of  form ;  is  combuiliblei  and  afiivdi  ^ 
difi illation,  among  other  principles,  a  peculiar  *l^J 
known  in  modern  chemiflry,  by  the  name  of  the  sOCCOdfr  I 
ACID.     This  acid  has  never  yet  been  rcfolved  into  its  ""^ 


r. 

Origin  of 
thi»  fub- 
(Uncc. 


a. 
Succinic 

ACiO. 


ponent  principles.     But,  from  the  analogy  of  the  oAff< 
acids,  with  which  it  agrees  in  its  generic  propertieSi  die 
SUCCINIC   ACID  has  been  plaulibly  inferred  to  be  a  COIA- 
pound  of  OXYGLN  the  general  acidifying  principle^  ^rith  % 
peculiiur,  unknown  bafe.     That  unknown  bafe,  is  what  VC 
denominate  succine. 

Its  combination  with  oxygen  in  the  succinic  acid,  flieWfl 
itfelf  in  the  receiver,  as  a  product  of  the  dift illation  ofambcTs 
in  the  form  of  a  concrete  fublimate.  Its  fmell  is  bitunuH' 
ous.  It  is  cryflallized  in  the  form  of  needled  cryftals.  K 
i.s  rufceptibk  of  many  new  combinations  with  other  fiil> 
ftance<^. 

It  is  true,  that  late  invefligations,  together  with  du 
oleagiiiOMs  dkpjvfarance,  and  the  inHammability  of  this  aciJ 
ciNic  Acju  liave  led  cliemifts  confidently  to  conclude  its  bafe  to  be  S 
compound  of  hydrogen  with  carbon. 

SECT 


CoiT.pofi- 

tit»n  -^J  *^uc 


*  Probably  a  compound  ol  bydioien  with  carUm, 
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SECriON  NINTH. 

OF   ACETE,    AND   ITS    MORE   IMMEDIATE   COMPOUNDS. 

AnilAL  bodies,  after  the  extinftion  of  their  vitality ;  ve-  BOOK  v. 
(BtaUe  fubftances,  when  the  principle  of  vegetation  has '       *    '  ' 
Sed  witlun  them;  liquids  impregnated  with  animal  and  ve-        i. 
gscdsle  matters  ;  arc  all  fubjeft  to  certain  natural  changes, '^"^j" 
If  wUch  their  ftnifture  is  gradually  and  fpontaneoufly 
Mrajed,  and  they  arc  reduced  in  a  natural  decompofition 
tD  their  uncombined   elementary  principles.      All   thefe  « 
danges  are  didinguifhed  in  popular  language,  and  even 
bf  plulofophcrs,  under  the  two  denominations  of  Fcrmenta^ 
Iwand  PuirefaFlion,     Chcmills,  at  length  more  accurately 
■fanned  concerning  what  takes  place  in  the  progrefs  of 
Ade  decompounding  changes  ;  have  applied  to  them  all, 
Ae  common  and  generic  name  of  fermentation  ;  but 
bve  diftingui(hed  three  different  llages  of  this  fermenta- 
Tloii|-..the  vinous  or  fpirittiousy — ike  acid  or  acetotn^ — and  the 
pbii  or  putrefaclive, 

A  fiiture  occadon  will  arife,  to  require  us  to  furvey  in  all 
Adr  detail^  the  phenomena  of  thefe  tlu-ee  different  images 
'^Fermentation.  At  prefent,  we  are  to  examine  a  particu- 
l»  fnduEl  of  that  which  is  termed  Acetous  Ftrme/itution, 
Uui  product  is  acetum  or  vinegary  from  the  evolurion  of 
*iucli}thb  particular  fort  of  fermentation,  derives  its  name. 
^negar  affords  by  diftillation,  a  peculiar  acid  Buid  which 
kai  been  named  with  fufficicnt  propriety,  in  regard  to  two 
<liffierent  ftates  of  oxygenation,  of  which  it  is  fu*^..:ptible, 
AeicETOCS  or  the  ACtric  acid.  The  decoinpoliiion  of 
diii  acid  affords  the  bale  which  we  term  acete. 

I  2  This 


1 3d  Acete^  and  iu  CmpMriUsi 

BOOK  V.      This  bafc  has  fcarcely  yet  been  exhiUted  by  die 
Sect.  IX.  ^  ^^^^^  ^^^^     ^  ddfcrqrtion  of  its  phyfical  pn 

i.        therefore,  cannot  here  be  given.     It  is,  Dotirithfl 

compofi"    fufpefled,  from  a  very  ftrong  and  plaufible  analog) 

tion.  itfelfy  not  (b  much  a  iimple  as  a  compound  iubftam 

elements  are  fuppofed  to  be  two  fubftances  which  ha 

above  defcribed, — Hydrogen  and  Carbon. 

The  ACETOUS  ACID,  one  of  the  produ^  wluch 
The  ACET.  *^'^c^  ^^  vinegar  by  diftillation,  is  dear^  liquid, ' 
out  ACID.  It  has  an  agreeable  tafte  and  fmell.  latenfe  beat 
pofes  it.  Even  a  moderate  heat,  with  the  accefi 
gradually  alters  it.  It  is  always  more  or  lefs  four.' 
tion  for  a  few  minutes  is  necefTary  to  bring  it  in 
condition  in  which  it  may  be  beft  preferved  for  i 
expofed  to  the  aAion  of  froft;  the  acetous  acid  fuf 
congelation  of  any  portion  of  water  by  which  it ' 
luted  :  but,  what  remains  uncongealed  by  the  froft, 
centrated  acid.  Thi$  acid  appears  to  be  almoft 
blended  and  contaminated  with  various  other  matte 
in  the  pureft  (late  in  which  it  is  ordinarily  obtained 
Copper  oxydated  and  diflblved  in  acetous  acid, 
4.  by  the  evaporation  and  cooling  of  the  folution,  grec 
tals  in  truncated  quadrangular  prifms,  or  rather 
form  of  beautiful  pyramids.  Thefe  cryftals,  of  wh 
chemical  name  is,  acetite  of  copper  ;  if  they  be  reduc 
powder,  and  di/lilled  in  a  glafs  or  earthen  retort ;  s 
fluid  produft,  which  is  at  jBrfl.  white  and  acidulo 
becomes  within  a  fliort  time  fo  ftrong,  as  to  be  not : 
in  acidity  to  concentrated  mineral  acid.  After  the 
acidulous  produfl  has  paflcd  *,  it  is  neceflary  then  to 
the  receiver ;  that  rhe  ftrong  acid  may  be  obtained  {\ 
This  produ(5l  is  the  acetic  acid.    It  appears  to  I 

A4 


The  ACETIC 

ACID. 
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icrrons  acid  the  fame  relation  which  the  oxygennateJ  mu'  BO  K  v. 
fiifir  add^  bears  to  the  fnuriatic  acid ;  or  rather  that  rela- 
fioR  which  the  fulphur'ic  bears  to  the  fulphureousj  the  nitric 
to  die  minus  acid.  It  has  acquired  hy  attraction  from  the 
oqdated  copper^  an  extraordinary  proportion  of  oxygen. 
kk  of  a  (mell  (b  lively  and  pungent,  that  it  can  fcarcely 
k  borne.  Its  caufticity  is  fufficient  to  corrode  and  caute- 
riB  the  ikin.  It  is  extremely  volatile  and  inflammable. 
Atf  qpantity  of  it,  will  quickly  diffufe  itfelf  wholly  away 
%  evaporation  in  the  air.  It  combines  with  luater:  giv- 
i||oat  a  confiderable  heat,  while  the  combination  takes 
{hflb  It  has  been  (hewn  by  the  Marquis  de  Courtanvaux^ 
tbi  aothing  but  the  laft  portion  of  what  the  diftillation  of 
of  copper  affords,  is  anally  fufceptible  of  inflam* 
;  and  that  this  portion  cryftallizes  by  redification, 
'  Itopbtes  and  needles,  and  requires  to  reduce  it  to  fluidi* 
^  a  heat  of  more  than  14^  above  the  freezing  point.  The 
Mnc  ACID  is  ufed  in  the  preparation  of  acetic  athery  Isfc* 
kstobe  wiihed,  that  the  nature  of  this  interelling  acid 
fardier  illuftrated  by  the  invedigations  of  chemifts. 


1 3  SECT. 
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SECTION  TENTH. 

OF  TARTAREi  AND  ITS  IMMEDIATE  COMPOUNDS. 

lOOK  V.  15t  the  developements  of  that  which  is  named  vmuti  Jkt, 
^^^^^^l^^\ffuntationy  as  alfo  from  muft,  from  verjuice,  and  from  othce^^ 
I         vegetables  in  chemical  procefles ;   we  obtain  a  fuhfiaiN% 
n^m  of    ^hich  is  well  known  in  commerce,  by  the  name  of  Tartmi 
Jsriar  is,  however,  procured,  moft  commonly,  and  in  tliQ^ 
greatell  quantities,  from  wine,  by  gradual  depoiition  upqi|,i 
the  i:iterior  iides  of  (he  caiks  in  which  this  liquid  is  repo^i 
fited.     Chemical  procefTes  of  folution,  heating,  miztiir^  £ 
and  evaporation,  at  lengtli  fucceed  fo  far  as  to  prefent  thil.  j 
fuhilance  of  tanar  in  a  purer  (late,  in  which  it  is  called  cn^ 
of  tartar.  A  nc'v  procefs,  faturating  with  lime,  the  fbltttk4'  i 
of  this  cream  of  tartar;  wafhing  the  folution,  digefting  k.< 
with  fulphuric  acid  and  water,  and  then  evaporating  and 
cooling  rhe  mixture ;  at  length  obtains  in  diftin6t  and  pe*  • 
cu'.iar  f ryftals,   a  new  fnbflance  wliich   is  known  by  ihfl 
name  of  the  tarirtreous  nddulum.      I  his  acidulum  conCfts  of 
tartareous  acid  in  conibination  with  a  fmall  proportion  of  a 
fubitaiice  named  potafli,  with  which  we   fliall  very  fixm 
have  occafion  to   make  ourfelves  particularly  acquainted. 
The  ^iriil»ation  of  thi^  andulous  liibftaiice,  and  the  fiiblc- 
qutrnr  lixiviarion  of  the  ieJiuue,  evince  in  what  proportioDi 
potalh  is  mixeci  m  the  acivluluiu  with  the  component  parts 
of  thr  genuine  acid.    Schf.ixe  \^  as  the  inventor  of  a  proccfi 

in  which ///r/^;Y^//j  acid  i*  I  urn  ;  d  flL-lvcd  i.i   boiling  water  | 

• 

mixed  with  a  iaturating  <iuantity  of  chalk ;  combined  with 
this  chalk  into  the  fait  named  cakareous  tartariie  ;  in  this 

combination^ 
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for  the  (pace  of  twelve  hours  with  a  due  propoi^^ 
iluted  fulphurk  acid  ;  aSbr Js  over  a  precipitate  of ' 
jl  lime,— a  liquor,  that,  by  evaporation  yields  at 
ce  VHTAKEOus  ACID.  A  fecund  fulution  of  that 
yafated  to  drynefs:  and  then  an  evaporation  or 
fe^of  this  fecond  folucion,  toafyrup-conlinencji 
|<#m  this  ACID  in  its  genuine  form  pf  minute  ' 
kJiliaU  fiiarp-pointed  needles.  Thefc  have  bcea 
IS  divergent  leaves ;  by  Rftxiui,  u 
1  intwincd  together.  But  in  truth,  their 
^rUut  it  can  fcarcc  be  deterniinaicly  defcribed. 
a£tA,  v^ry  white  ;  towards  the  end  of  the 
f  yellow. 
fe  of  this  fait  to  which   we  would  give  the        *■ 

This  bafe  has  rl-vct  yel  been  obtainedaud  eom- 
But,  the  decompofiuoii  of  the  acid,'"""*''' 
i  with  fufficient  iliccefs,  has  Served  to 
B-bifi!  is  a  compound,  not  a  primary  and  lim- 
■III  component  principles  appear  to  be  Jty 
It  is  from  what  cxperimenl  has  in  this 
f  evinced,  that  the  bal<:s  of  fome  other  acid«  have 
felogy  bIodc,  concluded  to  be  alfo  compound. 
hraSEOOs  acid  compounded  of  hydrogen  and  ear-.^^  fjriB- 
(tted  for  its  bafi — with  oxygen  id  acidify  ihatrcmumcid. 
Mi  presents  ilftlf,   as  was  above  noticed,  in  the 
Wie  CV  yellowilh,  needled  cryltals.     Brought  in- 
vith  bodies  in  cambujlmt  it  alfo  melts,  funics^ 
hde,  and  even  takes  fire.     Ho«'CTcr  purr,  it  is 
).    Bjr  diftillation  it  is  decompounded  into  an 
^  a  bull  portion  of  oil,  a  larger  proportion  of 
''  1 4  carbonic 
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"^  gas.  It  is  carbon  unmixed  whh  iIlnHi  that  fcmu  tbe  1 
due  in  the  rcTbn.  It  is  not  liable  to  ahentios  in  tbc 
Its  tafte  is  very  pungent.  It  rcddcnc  tiw  tkiAiiie  of ' 
lets,  or  of  turnfole. 
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SECTION  ELEVENTH.  ^ 

Of  mtO*TARTARE,  AND  ITS  IMMEDIATE  COMPOUNDS. 

'US  mo-TAHTARE  is  not  a  difttnA,  well  known,  pe-  BOOK  V. 
fiibAance,  often  to  be  fccn  in  a  naked,  infulated  ftatc, ,  ^^^^^*-^ 
inrapahif  of  decompofition.    It  b  the  fuppo(ed  bafe  of       ,. 
add  which  b  named  the  pyro-tartareous,  and  is  on-^^*fi'"  ^ 
a  nodificaticm  of  the  tartareous  acid.  This  bafe  is  accoun-urc. 
axompouhd  of  hydrogen  with  carbon,  juft  as  well  as 
I Ai  bife  of  the  acid  laft  dcfcribed. 

lUl  PTRO-TARTAREOUS  ACID  in  wluch  the    bafc^   PTRO-  s, 

COTAmE.  b  combined  with  6xygen,  is  the  acid  pliicmi?^^  Pr^ 
'  JO     tariarcouf 

twdipafles  as  the  firft  produdt  into  the  receiver,  in  that  acid. 
ttiDitkm  by  which  the  tartareous  acid  is  finally  obtained. 
tnUljf  amid  the  decompofitions  nuhichtakeplaie  in  this  diflilla- 
6%  Ane  may  he  a  new  compofttion  of  water  by  tie  uni^n  of 
Jmefarinn  of  difengaged  hydrogen  with  oxygen  fromfome  other 
pfU  ffihe  mixture :  And  this  water  y  oil  from  the  mixture  un^ 
,  hf  iJSUationy  a  portion  of  the  hydro- carbonic  hmfe^  and  a  due 
;  JvriM  9f  oxygen  joining  this  bafe  ;  may  then  be  the  principles  of 
fiiA  the  pyro-tartareous  acid  is  compofed.     It  is  the  a£lion  of 
ki^  to  which  the  oxygen  of  the  pyro-tartareous  modifi' 
Mm  of  the  tartareous  acid,  b  afcribed.     Its  tafte  and  fmell 
Ml  caapyreumatic.     It  reddens  tincture  of  turnfok,  and 
He  HKT.     It  difengages  the  carbonic  acid  from  all  the 
and  alkaline  bafes  with  which  it  is  known  to  be 
It  forms  with  tbefe  bafes,  a  particular  clafs  of 
fidts:  And  its  entering  into  their  formation,  b  the 
itaarkable  of  its  diftinflive  properties.     It  does  not 
pjAdae.    It  b  rarefied  by  heat. 

SECT- 
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SECTION  TWELFTH. 


BOOK  V. 
Sect.  XII. 


t. 

Nature  of 

OXALC. 


OF  OXALEi  AMD  ITS  IMMEDIATE  COMPOUNDS. 

XN  Germany,  and  other  places  there  is  extraAed  from  tkfl 
wood  of  forrel,  which  Linn^us  names  acetoftUa^  a  ayftalliBi 
fait  wtuch  may  be  obtained  alfo  from  other  plants.  Tbii 
fait  appears  in  commerce,  in  the  form  of  minute,  wluli 
cryflals.  Expofed  to  didillation,  it  affords  a  produfi  of 
inodorous,  colourlefs  phlegm,  which  is  the  oxalic  acid  iI* 
moil  perfect  and  unaltered.  The  fait  of  forrel  of  commeroi 
is  what  chemifls  call  the  oxalic  addulum  But,  .it  is  the  baft 
of  the  acid  obtained  by  diftillation  from  the  acidulum,wludl 
we  would  here  diftinguifli  as  a  peculiar  fubitance,  under  thi 
appellation  of  oxale. 

This  OXALE  has  never  yet  been  exhibited  in  a  perfefilj 
naked  ilate.  But,  ^he  acid  into  which  it  is  known  to  CD- 
ter,  has  been  decompofed :  And  the  decompofition  htf 
evinced,  that  oxale,  like  fome  others  of  the  acictifiable 
bafes,  laft  defer ibed,  muft  be  a  compound  of  hydrogen  with 
carbon. 
„     5*  .  The  OXALIC  ACID,  the  compound  of  oxale  with  oxyMi 

of  the  ox  A- when  obtained  in  the  manner  above  defcribed,  or  by  > 
i-ic  ACID.  j^Qre  complex,  but  in  the  end  more  completely  fuccdsfiJ 
procefs  which  has  been  recommended  by  Scheele,  and  will 
be  hereafter  explained ;  ?ppears  in  quadrilateral  prifms 
having  their  fides  alternately  broad  and  narrow,  and  tcr 
minating  in  dihxdral  fummits  ;  or  often  alfo  in  fquare  o 
rhomboidal,  cryftalline  plates.  Its  tafte  is  very  ftrongi; 
four.  Seven  grains  of  the  concrete  oxalic  acid  are  fufficien 
to  communicate  a  fcnilble  acidity  to  two  pounds  of  wate 

J 
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e  grain  of  tlii^  fait,  is  lufHclcnt  to  communicate  to  BOOK  V. 
rains  t^i  waiter,  the  property  of  reddening  paper  *^^* 
^i  wkh  rurnlble.  Ibtpofcd  to  a  moderate  heaty  this 
comes  drv,  is  cov  red  over  with  a  thick  cruft,  is  in 
lime  rcducjJ  tu  a  i?owdcr,  and  lolcs  ^^;  of  its  weight. 
Ltion  by  a  itr:'n.;cr,  yet  no'-  a  very  violent  heat,  li- 
it)  cmbrow'ns  it,  partly  afFords  from  it  an  acidulous 
3,  and  fubiimatTs  it  in  part,  unaltered.  At  the  fame 
\  diiengagcd  froin  it,  a  gas  containing  a  mixture  of 
ik  add  with  gas  hydrogen.  Expofed  to  a  more  vio- 
eaty  this  oxalic  acid  affords  a  larger  proportion  of 
.  fmaller  proportion  of  fublim.ited,  concrete  acid,  a 
proportion  of  acidulous  phlegm,  incapable  of  cryf- 
tion,  and  leaves  at  the  bottom  of  the  retort,  a  grey 
ivn  mafs  amounting  to  y\j  of  the  whole  quantity  of 
tnployed.  Put  upon  a  burning  coal  in  the  open  air, 
C  ACID  emits  a  very  acrid  white  fmoke,  by  which 
ags  are  irritated  in  a  very  lively  manner.  The  refi- 
hich  it  leaves  in  thi<i  lait  procefs,  is  white,  without 
isture  of  carbonaceous  matter.  Expofed  to  mGiJl  air, 
Qcrete  oxalic  acid  becomes  deliquefcent.  In  dry 
rather  becomes  more  dry.  Cold  water  dilTolves  of  it  . 
itSxj  equal  to  more  than  half  its  own  weight.  The 
c  gravity  of  the  cold  folution  is,  according  to  De 
^B^GujtGn^  1 1^593 •  No  acid  vapour  ^rifes  with  the 
of  this  folution,  by  either  evaporation  or  ebullition. 
I  water  diflblves  of  this  acid,  a  quantity  equal  to  it- 
weight  :  Of  this,  one-half  is,  by  cooling,  precipitated 
ftals. 

;  pare  oxaEc  acid  is  ufed  only  in  the  laboratory.     It  is       4. 
vegetable  acids,  the  moil  oxigenated,  and  the  lead 
pofiMe. 

SECT- 
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BOOK  V.  T^ 

Sec.  XIII.  X  HE  hufks  of  outs,  the  bark  of  the  odCt  wd  dpoA 
-^"^i"^  the  nut-gall  a&rd  a  fubftance  which  vai  formerly  bM 
Origin  of  the  aArJDgcnt  principle,  and  which  if  aUb  t*  be  fiiun 
the  GALLIC  various  other  veeetable  matters.    It  hai  man  n 

tSIMCirLI.  ° 

termed  the  GalSc  Add.    It  is  the  bale  wluch  b  is 
ftance  combined  with  oxygen,  to  which  we  would  g 
same  of  CALLS.    Th^  bafe  has  not  yet  been  a 
a  pure  naked  fiate,  detached  from  its  oxygen. 
lyfis  has  difcovcred  that  this  bafe  alfo  is  not  a'pnr^  C 
fubftancc,  hot  a  compound  fjf  hjdftgm  with  earltOf  i 
might,  with  fufficicnt  propriety  be  named  HYORo-a 
a.  This  acid,  the  compound  of  this  mtdro-CaSboh  ^ 

CompofU^  oxygen,  is  commonly  obtained  by  macerating  nut-ylj 

J.  The  GALLIC  ACID  appears  in  the  form  of  minQte,'fl 

Qgaliiitt     Qj  ye'.lowifti,  nccdtcd  cryftals.     Its  taftc  is  (bur,  ftipti^ 

liiinsof  (hiiaftrin^rr.t.     lu  infu lion  reddens  tuin/ble  and  bhufiH 

'"^-  The  other  acids  diflblve  it.     The  r.iirie  aeid  rhm^. 

char,i^cr  to  that  of  oxaSc  acid,  probably  by  fomHhJli 

with  additional  oxygen.     Heated  in  contaA  wiA  ^v^-j 

cn-Oals  of  this  acid  fwell  up,  are  burnt,  and  leave  «  4 

relidiit:  which  cannot  be  ealily  incinerated.    SubjeAri 

dilllilation  by  a  gentle  heat,  this  acid  yields— «■  the  i 

prodijiTt, — a  part  of  the  acid  in  union  with  the  watersi 

it  rcMined  in  its  cyfiallizationr— tlien,  a  iliblimatc  •! ' 

decompoled  acid,  in  the  form  of  filky  cyfials, — at  faflbj 

by  the  application  of'a  ftrong  heat,  a  few  dropt  cf  d^ 
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I  of  gas  hydrogen,  and  carbonic  iiciJ  gai.  The  BOOK  V. 
CiD  is  foluble  in  34  times  ils  own  quantity  of  cold  ^^.^i^..^ 
,n  3  times  its  own  quantity  of  boiling  water.  It 
es  moft  of  the  mecnls  from  their  folutions ;  and 
irtictilarly  with  iron  that  ufeful  precipitate— wrjVi'n_f 
alfb  ufed  in  dyeing  cloths  of  a  black  colour.  The 
,LiC  ACID,  if  ufed  in  the  preparation  of  itik,3dbrds 
iut  i>  very  black,  very  beautiful,  and  remuns  long 


bifinotls  ScHEELE  firft  invented  that  procefs, — dif- 
-oranere  maceytion  of  the  nut-gall  in  water,  which Scotei 
ihs  ictd  in  its  concrete  and  cryftalline  form.  It  isjj.i,,,^^,,' 
■;  Reduce  a  pound  of  nut-gal!s  into  powder;  and''"^  "*' 
Id  it  Gx  pounds  of  dirtilleJ  water:  Leave  this  mix- 
laccnte  for  the  fpnce  of  15  days  at  a  tempcratiu-e 
I  68°  to  77".  Then  filter  this  liquor ;  and  after 
lioo,  cxpofc  it  in  a  velTd  of  glafs  or  rtone-ware,  to 
:  flowly  in  the  air.  During  this  evaporation  which 
BDtlnocd  during  2  or  3  tnonths,  the  pure  acid  wilt 
iled  in  cryflals,  on  thi  fides  and  bottom  of  the 
d  on  the  inferior  furface  of  a  pellicle  which  will 
[fid  over  the  mixture.  At  the  end  of  this  period, 
he  liquor.  Then  diflblve  in  alcohol  or  fpirit  of 
atevcr  remains  in  the  veJTfl.  This  lall  foluiion, 
i,  will  afford  the  pure  gallic  acTu  in  cryftals. 


ioO't^'    X  He  acidity  of  Umon-juict  is  well  known. 
^-1^— ,  itcmptt  have  bcea  made  to  purify  ii,  fo  that  it 

I.        of  being  long  prrferved  in  bottles  for  ufc.     But 
onT;  ud'^S^  which  k  in  its  natural  {late,  always 
oftWciT-  proportion;  renders  this  exceedingly  difficnlt, 
ccfs  by  concentration  with  cold,  has  been 
moft  common,  and  the  moft  eafily  eficfluat. 

ed  procefs  of  this  fort,  was  defcribed  by  M.  Gmr^        

^Ift  of  the  Academy  of  StKhbclm  for  tbt  year  [774,    H 
procefs  confifts  chiefly  in  freeing  the  lemon-juice  by 
gelation,  from  the  aqueous  and  mucilaginous  matter 
which   it  is  in  its  orJinary  Aate  contaminated  :    And 
in  concentrating  this  purified  j'lice  by  a  new  congclitil 
till  a  drachm  of  it  (hM  be  fuflicicnt  10  faturate'3(J  gil 
ofpolalh.     Af.  Duiujj^M  accompliftied  the  fame  purif 
tJoa  and  concentration  of  lemon-juice  by  evaporatioit 
a  moderate  heat,  long  continued.     I'bc  mucilage  «S 
this  procefs  gradually  feparated  in  the  form  of  a  crnll' 
gelatinous  flakes. — The  acid  liquid  wl\ich  remained^' 
concentrated,  and  was  fufceptible  of  tteing  long  keptj 
out  fuffcring  alteration,  in  well  IVoppcd  bottles.  IntlW] 
t7&4,ScMEELEgavc,inCr'-//'j  Chemico/ yeumal,*  prooA 
obtaining  thb  acid  in  more  perfc^  purity  than  it  had 
afibrded  in,  by  any  former  procefs.    This  proccfi  ca 
ed  chiefly — in  faturaiing  boiling  lemoB-juicc  with  d 
— then,   wafhing  tlie  precipitate,  which  was  rtfrul<> 
in  lulcewann  water  i'—aod  nt:it  employing  fnlphoric 
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idi  tbe  lime,  and  leave  the  citric  acid  naked  and  fe-BOOK  v. 
tte.     It  fuccceds  perfcftly.  U^^r*0 

t  b  the  bafe  which  is  in  this  citric  acid,  combined       a. 
k  ozygeDf  that  receives  from  us  the  name  of  ciTRE.^h^  citric 
bw  never  yet  been  obtained  in  an  abfolutely  naked  ftate. '*'''<^"*'"- 
t  the  dcGompofition  of  the  acid,  has  evinced  the  bafe  to 
a  BTDao-CARBOMous  compound. 

Bie  cmic  acid  having  this  origin,  and  being  thus  com-  Qualities  of 
{Medi  is  cryftallized  in  rhomboidal  plates ;  is  fubjeA  to^^^  citrio 
MaBCOes  decompofltion  under  the  a^ion  of  either  Jire 
r  «MAr|h»  a  ftrongly  acid  tade ;  reddens  all  blue  vege- 
jbk^oloni}  fuSers  no  alteration  from  the  influence  of 
k;  ft  s  certainly  one  of  the  moft  powerful  of  all  thofe 
|b  vUch  are  under  flood  to  be  peculiar  to  vegetables. 
I01  powers  of  adlion  upon  the  earths,  alkalis,  and  me- 
l^vhkh  will  be  hereafter  explained.  The  citric  acid 
▼arious  preparations  for  the  table.  It  is  employ- 
[.awdidne,  as  cooling,  tcmperating,  antifeptic,  antifcor- 
idinetic.  It  is  fomctimes  applied  as  a  gentle  efcharotic 
tic  ulcers,  eruptions  of  the  itch,  and  fpots  on  the 
CoDcentrated  by  the  proper  proceiTcs,  it  is  very  ad- 
Ij  ufed  in  long  Tea- voyages. 
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SECTION  HFTEElfrH. 

;r    -UlllE,  iLMB  ITS  IMMEDIATE   COMFOnn 

i     .«.^'t:5  73i:s  but  more  efpecially  apples,  aSord 

.,  :  -j^r  "uice;  which,iff.uvrated  with/j/d,^,  mi 

•.  ^-  cii  cr.v.^//^ 2^ /W,  precipitated  from  this  mi 

^1^-  .-^^.fT.ca  with  the  lead,  and  in  this  form  trea 

^.;?^:-j«c  JcIJ;  at  laft  affords  piirc  malic  acid 

^  *.-:•  tt  J  Ikjuid  ftiite.    The  bafe  of  this  acid,  a  co 

A    >«.tvic^a  with  carbon,  is  the  fubftancc  to  « 

X'\   J*--  'He  name  of  malle. 

•^  ;x:tc  malic  acid  is  cafily  deftruftibie  by  t! 

«     tc  i  which  converts  it  into  carbonic-acid-^ 

.    .j,...^  v::h  gas- hydrogen.    It  is  the  oxygen  of  tfc 

^  .f  «  ^.ch  is  combir.ed  with  the  cnrbon,  in  the  nc 

.^   ,  ti-.vr.;c  acid.     The  ;;i:r/V  acidy  yielding  its  oj 

i>v  ^-.v  oi*  tlie  malic  acid,   thus  alters  the  propon 

••»,v'  :.^-t  bale  and  ti»c  acidifying  principle,  and 

tv  V  »;  '^'  into  oxslic  AC  IP.     The  pure  malic  ac 

.  t  .    ..,'.y»c.     With  Ciuths,  iilkalis,.and  metals,  tl 

.'  :.vins  jKCuliar  neutral  falts.     Its  contributin 

i.-f..:on  of  thefe,    is   its  prir.cipal   diflinftive  | 

V   .;:;>  founil  tliis   malic  .^cin  almoll  pure,  03 

,.  x.\.  \»it:i  but  a  iittk-  citric  acid,  in  the  juice  of  a 

.'v  >-  :vrry,  vi  uUler-twi^Ts,    of  the  floe-thorn, 

i.>;*\v,ot'ihe  i>luni-trtcj  iu  ^oorc-bcrries,  cherri< 

N-.  s-**  r.ll>- berries,  S;c. 


^ptpegctable  praJu^  named  Storait,  halfom  of^^'^-  ^ 
ia,  eiimamMt  we  obtain  by  fublimatioa  wilh  a         i. 

hy  heating  it  with   water,  and  by  a  nciv  pro-O'^S'"  "■ 
.■;ri'ion  of  Scheele,  an  acid  which  is  known  in 

ttie  name  of  the  BbNzoic  acid.    The  hydro- 
bal'e  of  this  acid,  is  what  we  here  term  ben- 

cfs  of  ScHFELE  employs  lime-water  as  its  prin-  p^    *J-  t_ 
m.     Slake  four  (yjnccs  of  quUklimf  with  twelvtobiaining 
raier.     When  the  ebulliiion  has  ceatid,  aild ^''^%"''*"' 
s  more  of  wjtcr.     Mix  by  agiution,  fix  ounces 
swatcr  with  one  pound  of  benzoin  in  powder. 
U  the  remainder  of  jour  hme-water  to  the  mix- 
fe  it  for  half  an  hour,  under  jnccfTant  agitation, 
1  of  a  gentle  heat.     Then  leave  il  for  feverat 
>I  and  fcitle,  undifturbed.     Decant  off  the  clear 
:  Itq'jor.    Boil  the  refidue  for  half  an  hour  with 
s  of  additional   water.     After  fublidence  and 
add  alfo  this  fccond  quiiniity  to  the  clear  fluid 
boiling.     L>ct   the  rcfidue  be  again  repeatedly 

-deaoted  lixivia  to  thofe  formerly  d&- 
ipart.     Evaporate  the  whole  liquor  Co 

two  pounds-     Suffer  the  remainder  to 
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'  times  its  ^veight  of  boiling  water  j  fihntion;  and  flow  cool 

ing ;  will  prcfcnt  this  acid  in  its  moi)  perfeA  cryftaUiB 

form. 

3.  In  this  concrete  formi  the  benzoic  acid  appears  m  cnl 

ij,^g**J,^'"^taUine  compreffl'd  prifms.     It  yields  to  heat  with  an  ir| 

Acio.         matic  odour.     It  is  fiifible  by  a  g"ntlc  heat.     It  is  vdadi 

but  no^  readily  folnble  in  cold  water;  foluble,  but  ooiil 

compofable  in  nitric  acid.     Its  tide  is  pungent,  hot|  ill 

acid.     It  communicates  an  high  red  colour  to  tin£hife'l 

turnfole.    The  concentrated  fuYphuric  acid  diilblves  il  wti 

eafe,  and  without  either  noife  or  heat ;  but  paflts  itfdf  I 

conil-quence  of  this  reaction,  into  the  ftate  of fi9lphunmi% 

cid.     Water  again  feparaies  the  benzoic  acid  ufaaluifij 

from  the  fulphureous  acid.     ExpoQ^d  to  intenfe  heat,  dl 

benzoic  acid  evaporates  without  inflammation.     Airftdfe 

to  have  no  power  of  action  upon  this  acid  ;  for  a  quand^ 

of  it  remained  ftill  very  pure,  after  being  prcfcrvcd  fcri 

bout  twenty  years  in  a  glafs  vefTcl.     400  grainsof  coUvi 

ter  diflbWe  but  one  grain  of  benzoic  acid  :   But,  of  bol 

ing  water  24  parts  will  diflblve  1  part  of  this  acid.  ' 
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SECTION  SEVENTEENTH. 


OV  PTRO-LIGNF,  AND  ITS  IMMEDIATE  COMI'jUUNDS. 

JjlBCHf  birch,  box  trees,  and  other  tiiViber,  afFord  by  dif-  BOOK  V . 
a  peculiar  acid.     That  acid  feems  to  owe  its  ori- 


JIS. 


4Jbki  part  to  the  action  of  fire  ;  and  is,  therefore,  named 

Aeino-LIGNEOUS  ACID.      To  its   HYDRO-CARBONOUS  bafw  ,^J^^"^°,. 

4Kpicthe  name  of  pyro-lignb. 

was  not  unacquainted  with  this  acid.     But,  its 
irll:  tolerably  explained  by  AL   Goettlingf  in  a 
irpubliihed  in  the  year  1 779,  in  CreiPs  Chemical  Jour" 
Bf  diftillation  of  the  bark  of  the  birch- tree  in  an  iron 
Goetiing  obtained  a  brown,  oily,  acid  pro  :i:ft.    This 
Idt  to  fettle  for  three  months.     At  the  end  of  that 
filtration  was  employed  to  feparate  fomc  fmall  por- 
of  oil  which  had  been  developed.     The  filtered  li- 
V  thcDt  beincr  faturated  with  potafh,   and  evnporatedy 
a  black  fait  ^  which  a  fecond  folution,  and  then  a 
evaporation,  reduced  into  the  Aale  of  tul crabby  pure 
rm^LlGNEous  ACID.     The  chemiih  of  the  Academy  of 
tamus  of  Dijon  extra^ed  the  pyro-lignfous  acid  by  dii- 
iBbtion  from  becch-wood;   and  aftcrwanls  refilled  the  li- 
id  prodi?^.     5  q  Ounces  of  Oiavings  of  the  dried  wood, 
17  ounces  of  rectified  acid.     The   kyiro-carhGnous 
of  thb  acid,  thus  obtained,   is  the  principle  which  we 
cdl  PnU^LIGSE. 

Thu  acid  cannot  be  obtained  in  a  concrete  form.     Ir   ischarlacrt 
cf  an  amber  colour.     Its  gravity  is  to  that  of  diltilled  wa-<>f  tyro- 
the  proportion  of  49  to  48.     Lxpofed  to  a  gcitlcAciD. 
it  is  made  to  afccnd  in  vapours.     A  frronn;  heat  de- 
ipofes  tbisj  as  well  a^  the  other  vegetable  acius. 

K  2  SECT. 


fiand 


1. 


I4t  Pyn-Mma,  and  itt  Cm 

SECnON  EIGH'i'EKtnH. 

or   rTKO'MVCKt  AHO  ITI  IHHUtATB  OOlOODKft 

-f^—„    INSIPID)  faccharinej  gummy,  fuinaceom  mucilage 

S.  XVIII.  jc^d  to  diftiUatioQ,  afford  an  acid  pUcgm,  whk 

^'"  •    '■' moJcrn  chemidrf,  denominated  the  ptro-iidcodi 

Origin  of    l^c  '^'■^  of  this  acid  is  merely  ani)rir»-RtrbMM(r«Mi] 

"■"■••''<'■■  We  give  it  the  name  of  ptro-mucb.     Thi»  acid  | 

is  fufceptible  of  a  reftification  with  cby,  which  afl 

in  a  clearer  and  lefs  empyreiupatic  ftate,  than  that  in 

It  appeared  at  the  firft. 

*-_  This  ACID  docs  not  prefect  itfclf  in  a  cryftalUia 

t£c  FTKo-    ^t  "^'7  ^  concentrated  by  a  congelation  which  Qu 

MDcoir«  A-  f  ert  Its  aqueous  part  into  ice.     It  has  an  agreeaUl 

of  caramel.     It  reddens  blue  vegetable  colours ;  and 

it  falls  upon  the  fttin,  occafions  a  red  fpot.     Intai 

^>pUcd  to  it  in  a  didillation  cauiioufly  managed  1 

Tcflels,  decompofc*  it  into  carbonic  acid  gas  and 

drogeo. 
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SECTION  NINETEENTH. 

OF  CAHTHOKM,  AND   ITS    IMMEDIATE   COMPOUNDS. 

lOM  a  variety  of  vegetables,  but  cfpccially  from  a  P^^rti-SEc^XK 
hir  ffocks  of  bay-trees,  growing  in  China,  in  Japan,  in  ^.^^y^^ 
ijBci  of  Borneo,  Sumatra,  Ceylon,  Sec.  is  obtained  a  Tub- ^.  }'  . 
ice  Bvned  camphor  which  is  much  ufed  in  medicine, cAMPBoiCf 
I  ^4UM&  chemifts  fuppofe  to  be  an  immediate  principle 
jflgilWff     Nitric  acid  diftilled  eight  times  fucceilively 
i  Am  ftbftance,  produces  a  peculiar  acid.    To  the  bafe 
&  J%  in  this  peculiar  acid,  combined  with  oxygen,  we 
fif€  the  denomination  of  camphore.     It  is  merely  an 
ttmrhmus  compound. 

S$  CAMPHORIC  ACID,  thus  obtained,  prefents  ^tfelf  inchara^of 
jpiped  cryftals ;  is  bitter  to  the  tafte ;  and  is  capable  ^^^  ^^*^' 
Bamnicating  a  red  colour  to  tindure  of  violets  and  cid. 
It.      It  forms  peculiar  neutral  falts  with  the  earths, 
p  and  metals.      It  is,  as  yet,  but  very  imperfectly 
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COUPOUKDS. 


„.  _;"i:oTered  by  M.  Brugnale/Ji,  I 

•..  ih  had  been  diftillcd  four  tii 

--:  :dd|  afforded  a  ycllowlfb  tb 

^.d  choraacr.    The  bafe  which  » 

.L-iZ  by  oxygen,  may  be  denomii 

,  =i.'duiig  but  an  hjdro-carhomus  KO 


_.--  Li  incapable  of  cryftallizaiion  j  ha) 
•.iT.iT  tide  i  when  evaporated  by  a  flro 

vrr.  ot  a  vifcid  mafs,  lite  wax,  and  foil 
.::.'<u!iled  with  the  fingers.     On  burn! 

:  icJuccd  to  a  coal,   niibout  tnSaint 
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SECTION  TWENTY  FIRST. 

Or  LACTE,   AMD    ITS    IMMIDIATI   COMPOUflDS. 

BiRE  is  obtained,  as  is  well  known,  from  nu/iand  ^^>c^^xxl 
f  Aor  fubftance  which  chemifts  have,  with  great  propriety, v^«i#»y^O 
linatcd  the  lactic  acid.     This  acid  is  obtained  by^  .  .**   . 

'^  Ongm  of 
ting  the  whey,  after  filtration,  to  -J-  p^irt  of  its  ori-LAors. 

qoantity  \  precipitating  the  refidue  with  lime-water } 

ting  the  fuper-nattmt  fluid  with  three  times  its  own 

icig^  of  water ;  precipitating  the  lime  from  this  diluted 

ifBOTy  by  oxalic  acid ;  evaporating  the  purified  liquor  to 

fk  conGftency  of  honey ;  and  then,  by  means  of  pure  or- 

^m^hii  detaching  from  this  fubftance,  the  lactic  acid  \ 

iUdiwiU  defert  whatever  other  iubftances  may  yet  remain 

Ifthit,  and  will  combine  alone  with  the  ardent  ipirit.  The 

4Banted  folution  being  anew  diluted  with  water, and  heated, 

lAlofc  the  ardent  fpirit  by  its  flying  rapidly  ofF  into  the 

■r,  lb  that  the  pure  lactic  acid  will  now  remain,  alone, 

ilblvcd  in  the  water.  ,, 

To  the  acidifiable  bafe  of  this  lactic  acid,  we  give  the^?*^^*™P°^" 

°  tion. 

■one  of  LACTE.     It  is  not  (imple.     It  is  moft  probably  a 
ONDpoand  of  hydrogen^  cmrhon^  and  azcte.  3. 

The  lactic  acid  is  not  crvft-llizable.     It  attrafts  moif-!?*^"'^  °^ 

*  *  tne  lactic 

tet  fiom  the  atmofphere.     It  is  decompofable  by  diftilla-  acid. 
te*    It  forms  peculiar  deliquefcent  falts  with  the  earths 
and  alkalis. 


K  4  SECT- 


5^  Saccb$-Laae^  and  Hi  Cmtffmii^ 


SECTION  TWENTY  SECOND. 

OF   SACCRO-LACTIy   IMD   ITt  XMMIDIATI   C0MV0VM9S. 

M)OK  V.  i  Hfi  whey  of  fweet  milk,  affords  by  a  lengtheDedpmj 
X.  XXII.  of  evaporation  apd  clarification,  a  fubftaoce  nuacdSffii 
milky  which  is  commonly  manufa£hired  in  Switicrifl 
This  fubftance,  like  common  fugar,  when  heated  wk||4 
trie  acid,  aflPords  a  new  produdt  of  okoEc  add.  Bnlfill 
refidue  of  fugar  of  milk  from  which  omaBe  add  hai-  li^ 
been  obtained,  if  farther  diluted  in  w^ter,  and  thca.||li 
ed,  leaves  upon  the  filter  a  nvbtU  powder  which  it  fbaMj 
poffcfs  all  the  properties  of  a  new  and  peculiar  adj*  11 
compound  bafe  of  this  acid,  i&— saccho-lactb.  \ 

u  The  sACCHO-LACTic  ACID  thus  obtained,  never  appci| 

^^Va  °uo-*"  *^  cryftallinc  form.  It  deiiquefces,  if  expofed  to  i 
AcixACJo.free  accefs  of  the  open  air.  It  is  not  eafily  foloble*  1 
tafte  is  almoft  infipid.  Fire  Hecompofes  it ;  and  it  ft 
afibrds  TLfublinmte^  having  the  mixed  odour  of  benzoin  0 
amber, — a  brown  liquor  not  of  an  oleagineous  charaAeff 
and  a  refidue  of  carbonaceous  matter  in  the  retort.  Dl 
ing  the  procefs,  there  is  alfo  a  difengagement  of  both  f 
hydrogen  and  car  borne  add  gas.  An  ounce  of  boiling  wa 
diflblves  only  fix  grains  of  saccho-l actio  acid  :  And  ei 
of  this  portion  Uifiblved,  there  is  i  part  prcciptated 
cooling. 


SEC 


Forme^  and  its  Compounds. 


SECTION  TWENTY  THIRD. 


or  FO&UEy   AND  ITS  IMMEDIATE  COMPOUNDS. 


«5S 


► 

' 


A^f^  ami  eTpccially  the  great  ant,  Formica  Rufa^  afford  bqok  ▼« 
^^terfef  diftiliation  in  a  reton,  or  by  lixiviation  with  boil-S.  xxm. 

IjI'^MtCTy— ^  peculiar  acid.    To  the  compound  bafe  of^^f/^ 
'4k«idl|  «c  give  the  name  of  forme.  Origin  of 

f  'Tlirimmt  acid,  even  in  the  lining  infe^,  communi-       3. 

colour  to  the  blue  flowers  of  vccetaoles.     It  is^***»««' 

^  the  voAMic 

a  ftrongly  odorate  vapour.  Its  fmell  refemblesAcio* 
^dk  tfifalk.  In  this  gazeous  form,  it  is  fatal  to  animal 
«'  It  mart  however,  be  actapted  to  the  fame  domeftic 
phf  M  Tinegar.  It  attracts  oxygen  from  the  oxygenated 
arid.  It  is  often  ftronger  than  fulphuric  acid. 
beat  decompofes  It.  This  decompoiition  yields  the 
fMoSts  cf  carbonic  acid  gas^  gas  hydrogen^  and  fome 
It  forms  with  the  earths,  alkalis,  and  me- 
Ear,  cryftallizable,  and  non-deliquefcent^  neutral 


SECT- 


Ptujfty  mid  its  Comj^mubi 


SECnON  TWENTY  FOURTH. 

CF  FkCSSE,  and  iTS  IMMEDIATE  COilPOUNDS. 

L  :\>N  :u:J  various  anlaial  matters, — particularly  bulioc 
..j.u»  cliw*  hair,  horns,  hide,  and  hoofs  of  aulmalir— ^ 
«  a  Ic^igcLcned  aud  complex  procefs,  which  we  Ihalld 
w-iurc  ^IciItIoc,  a  blue  liibilancu  which,  from  it>  hkving  be 
if  I'l.  ui^iufavlured  in  PruJJia^  h&i  been  denominated  pkc 
>4A.'«  CLVK.  The  reiearches  particularly  ofScHEELfiyaiid 
'JK- <:c:<r^'*ii'^s  of  the  Sthcol  of  Lavoisier,  have  at  laftfliM 
'ML  lLc  principle  to  which  the  formation  of  this  Uue  a 
jurtxig  uut:er  is  to  be  afciibed,  dcfervcs  to  be  regarded 
4  fkVbiW  tf.it/.  This  acid  is  now  knov/n  by  the  name 
.oc'  /iLL'ssic  ACID.  Wc  have  therefore  attributed  to  i 
v,H:pV.ir.d  kail;,  the  denomination  of  pkusse. 

Uw*  k»kt\^sic  ACID  is  remarkable  for  a  foetid,  noxio 
i!K '..  It  is  eaiily  decompofcd  by  intenfc  heat ;  yieldili 
*t  •■.;,•  Jcjompiiition,  amnioni-c,  with  oihcr  fubliaoo 
'.:  >  ;^-d..v;l'J4C  to  a  ^u^iwcas  ftate.  It  may  be,  at  any  dn 
vi  I'.ed  by  the  combination  of  hydrogen,  carbon,  azo 
i:iv  oxygen  in  the  due  proportions.  The  proportion 
,v\x  ;v-n  ^hich  it  ordinarily  contains,  feems  to  be  very  fmJ 
^  ^  c.»pable  of  detaching  oxygen  from  the  oxygenat 
tf^.-x.\<  .»cid.  In  confcquence  of  being  thus  fupcr-a 
^x^'itcvl.  it  fuffcrs  a  great  change  of  charadler.  Its  tai 
.  .X  o'din.iry  llatc  of  oxygenation,  is  but  faintly  acid.  I 
XV  •,'  to  I'ght,  in  its  Tuj^r-oxygenated  ftate,  renders  it 
^  ..vi^o  ^'i  combination  with  oxyd  of  iron,  or  with  wal 
\ '  xU*.rtion  of  more  oxygen  to  it,  after  this  combinali 
Vr*  Nrn  attempted  in  vain,  caufes  it  to  cryftallizc  in  fn 
«  \iX  nccvllcs. 

SEC 


Sebace,  and  its  Compounds. 
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SECTION  TWENTY  FIFTH. 


OF  SEBACI9  AMD  ITS  IMMEDIATE  COMPOUNDS. 


nkveD  known  that  bothanimal  bodies  and  even  thevcffc-  ?^^?JC; 

at-  '   .  i»     n.  °      Sk.  XXV. 

.  Skldngdom,  afford  in  abundance,  a fubftance  diftinguilh-i 
oivf  ^  name  of  fat.  This  fubftance  yields  by  diftillation 


-fi.' 


Ori|^B  of 

add,  to  which  has  been  ^ven  the  name  of  thetiiAci. 
Acm.     The  compound  bafe  of  this  acid,  may  be 
IjHwiihitril  SSBACE.    There  is  alfo  another  procefs  for 
\  MfviBg  the  acid,  in  which  lime  is  employed  in  a  complex 
i  ■Bteagthened  procefs  of  folution,  evaporation,  filtration, 
that  at  laft  gives  the  sebacic  acid  in  fufficient 


'inntdd,  thus  obtained,  is  liquid,  fuming,  ofapene- 


1. 


finen,  decompofable  by  fire.     The  aflion  of  fircjj;^**"''^  ^^ 


from  it  hydrogen,  carbonic  acid  gas,  and  azote  in  agio 
poportions.     Its  colour  is  white.     Its  tafte  is  pun- 
With  the  earths  and  alkalis,  it  forms  cryftallizable 
fined  neutral  falts.   Blue  colours  are  ftrongly  reddened 
It    Water  difiblves  it  in  all  proportions. 


•■■ACIC 
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156  ^  Litife,  and  Ut  Compotmdu 

SECTION  TWENTY  SIXTH. 

OF    LITHE,    AHD    ITS    IMMEDIATE     COMPOUHDt. 

SB.XXVI.    I  H*T  the  ^enc  found,  in   dircafe,  in  tht  \iam2n  bU 

k*"«"V"  *J  contains  a  peculiar  acid  fubflance,  is  a  difcovcry  for  w 

Orieiu  of    "^  "^  indebted  to  the  great  Swedilh  chcmift,  Schk 

iiiai.        This  matter  forming  xhtjlone  or  calculus,  is  to  be  foun 

all  urine.     It  is  by  an  undue  retention  of  the  calcu 

matter,  that  the  ftony  concretion  comes  to  be  fonoa 

the  bladder.     The  compound  bafe  of  this  acid,  may  be 

,_        nominated  lithe. 

Katwc  of       The  LiTKic  ACID  IS — dry  j  cryftallizcd  in  flat  need! 

kc».  almoll  infipid  and  infoluble  ;   in  part,  volatile  ;   decont 

able  by  intenfe  heat ;  fubjeft  to  afford  upon  its  deconi| 

tion  by  fire,  an  ammoniacal  carbonate,  and  pruflic  i 

With  the  nitric  acid,   it  forms  a   beautiful  red   folutii 

and  is  entirely  diflblved  with  the  difengagement  of  niti 

gas  and  carbonic  acid.     It  forms  peculiar  neutral  lalti* 

the  ctrths  and  alkalii.  , 


^ir»> 


'M: 


.  h        ■    *-.' 


the  juice  of  the  cfaryfalis  through  a  cloth,  nature  of 
the  mucilage  with  alcohol  j  and  by  infufing'^*"'*'^ 
alcohol.     The  bafe  of  this  acid  may  be  acid, 
I  and  is,  no  doubt,  a  compound.    The  bom* 
in  a  liquid  form ;  is  of  an  amber  yellow 
to  ipontaneous  decompofition ;  and  affinrds 
il|^  wbtBi  difiiUed,  or  treated  with  nitric 
PtHt  are  little  known. 


c  AQ2L8  are»  for  an  obvious  reafon^  i«- 
tMBttd'of  in  thdbr  proper  placei  among  the 


I 

♦. 


r.':v  * 


^cp, 


^  r  - 


mt  - 


^dr        • 


^:^ 
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SECTION  TWENTY  EIGHTH- 

RECAPITULATIO^  OF  THE  PRINCIPAL  FACTS  IN  THE  GESB 

RAL  CHARACTER  OF  THE  ACIDS. 

BOOK  V.    W  E  have  now  enumerated  and  deicribed  in  mrticoli 
S.XXV1IL  "^ 

^^^Y^^  detail,   all  the  known   Acidifiable   Bases.     Alt]um| 

,  f  •       thefe  be  not  all  elementary  and  (imple  fubftances  \  yet  tM 

the  gene  rail  is  among  them  fo  ftrong  an  analogy  in  a  great  variety  of  d|| 

^h****'?  °^  ferent  refpefts  5  that  we  were  unavoidably  led  to  ooofidp 

propped!    the  compound  acidifiable  bafes  in  the  fame  icries  «i[| 

thofe  which  are  ilill  regarded  as  fimple.     The  Acips  m 

almoft  the  only  immediate  compounds  of  cbefe  difocg 

acidifiable  bafes,  which  we  have,  as  yet,  had  occafioQ)|| 

examine.     But,  the  Acids  hold  a  fignaUy  emiacm  }fit$ 

among  the  fubje^s  of  chemical  art  and  fcience •    It  fl^f 

be  proper,  ere  we  conclude  this  book,  yet  to  review  t|P 

leading  fnfls  in  the  general  character  of  thefe  remarkallB 

fubftances. 

%,  I.  The  firft  faA  that  (Irikes  our  notice,  while  we  enHr 

^f  ht^^*^^    upon  this  review,   is,   that   thefe  acids  which  chemiflif 

compound   not  long  fincc /nf>pifid  to  be  all  simple  fubllances:  Ha* 

been,  by  the  difcoveries  of  Lavoisier,  afcertained  10  fa^ 

in  all  but  the  three  inf^ances  of  the  murinic,  the  fluoriCi 

and  the  borncic  acid<;,  undeniably  compounds.     Even  % 

thefe  three  inftaices,  analogy,  nay,  in  the  cafe  of  the  oxf* 

r,er.atcd  muriatic  acid,  more  than  analogy,  leads  us  to  io&l 

n  nr.tr.rti  (imilarly  compound,  although  we  have  not  f^ 

been  a!  .le  to  fcpiirate  the  component  principles  from  OK 

aii»^thv.T.     'i'hc   knowl:!dqc  which   the   modern  chem!a 

difLOveries  have  conf;^red,  of  the  compound  nature  of  ch 

acnli 


Prindpol  Facis  refpcdtng  Acids. 


»S9 


Their  four 


irries  us  into  a  deeper  infioht  into  the  fecrets  of  BOOK  V. 

•  s  xxvin, 

renders  chemiftry  movt  phihfoph'tcal   by  unfolding,  " 

tlie  fpeciilative  chemift's  view,  a  much  wider  concatena* 

of  caufcs  and  efix:6b|  than  he  could  before  difcem ; 

confers  new  powers  upon  the  art  of  the  practical  che« 

by  enabling  him  to  procure  t!ie  acids  by  many  new 

Is,  of  the  bare  pof&biiity  of  wliich  he  m^s,  before, 

If. 

-IL  The  next  thing  particularly  worthy  of  our  ohferva- 

is,  that,  thefe  acids  all  ajree  in  two  or  three  obvious taftc,  and 
[lifimple  properties,  befiJe  that  of  their  recently  difco- j^J]^*^'/y 
compound  charaAer.    Tliey  all  communic.ite  a  red^^)!^^^^^ 
[%HGB  U  Uui  vegetable  colours^  and  aSlA  the  organs  of 
that  fenfation  which  is  called  sour,     rhefe  are 
:'ir  qaalif ies  which  in  all  the  ftages  of  the  progrefs  of 
fcience,   procured   fuch   of  the   acids  as   were 
I,  to  be  ranked  in  one  general  clafs.     Theiie  are  pro^ 
difcernible  by  the  vulgar,  no  lefs  than  by  the  philo- 
%lihil  chemift.     Scarcely  any  two  of  the  acids,  indeed, 
ib  £ir  as  to  poiTL-f'i  theic  pr  )perties  precifcly  in  the 
degree.     But,  the  diffident  (ha  Jes  of  variation  which 
Mriminate  thefe  properties  from  one  another  ib  4  JFerent 
iddi^  fcrve  but  to  mark  inferior  genera,  fpecies,  or  varie- 
tfCH  not  to  conftitute  widely  difagreeing  clafles. 
*  OL  Another  general  property  of  theie  acids,  which  in-       4- 
has  not  hitherto  forced  itfelf  particularly  upon  our  into  the 
I,   is  that  of  forming  by  combination   with  the^?""»'°^^'?» 

•       ^  o      /  of  neutral 

alkalis,  and  metals,  that  multitude  of  fubftancesHUu. 
ire  known  by  the  name  of  neutral  salts.    When 
flttll  have  confidered  the  very  extenfive  number  of 
fiibftances ;  and  (hall  reflet,  how  little  thofe  who 
tA  attempted  fcientific  chemiitry  could  know  of  their 

mutual 


Principal  Failt  refpeBir^  Aadi. 


^^K  T.  mntna]  relations  i  we  Ihall  do  longer  wo«ieriHhl 

^^Y^_'dit^  of  thofe  theories,  at  the  iinitteanii^  ia^tavf: 

dioufncfs  of  thofe  proceflcs,  at  the  wQdiidk  of  tkl 

drranu  of  imagination,  which  appear  in  the  « 

more  ancient  chenufts.    To  them,  the  ,i 

mufi  have  ap^ieared  a  chaos  is  which  an  eodlefi  m 

of  unallied  I'ubllanc:?  were  confontidod  together  j 

the]'  were  Jo  utterly  uiipraAircd  id  it,  that  thelf 

oould  noryet'gtTc  th^m  juft  notioni  of  the  dtflaai 

colours,  the  relative  in.<gnitiiLics  of  the  forms  befon 

llu'Ve  11     ^   They  agree  alfo  in  owing,  all,  their  ■ 

■ddified  hj  the  fame  common  principle,  oxygen.    The  ex 

'*'**''■       principle  ii  the  difcovcry  of  Lavoi^ii  r.  Its  preioiceb 

Jatis&Aorily  traced  by  analyfis  in  all  bufr  tne  three  I 

■mknown  bafes.     In  thefe,  it  may  be  iurly  infeiirei 

the  analogy  of  their  other  qualities.     As  tar  as  aw 

fiable  bafc  ri^quires  oxyoen  to  Ai  complete,  priiiiaiy 

tton }  fo  far  does  the  addition  of  this  fub&ance  app 

to  increufc  the  firenglh  of  tht  qualities  of  the  jcid 

in  the  cafes  of  fupcrfaturation,  tne  addition  of  0X1 

ibmetimcs  rather  unfavourable  to  the  force  of  the  pi 

ly  acid  qualities  of  the  acid.     The  difengagemoit  < 

CBN  by  combullion  ;  its  exiftence  in  water,  in  vitil 

all  burnt  bodies  not  yet  reitored  to  their  fonDCr  fti 

continual  evolution  or  fixation  in  many  of  the  grc 

cefles  of  nature ;  open  to  us  new  views  (^  the  relatii 

the  ordinary  natural  origin  of  acids,  as  well  a*  of  lb 

and  the  fecret  operations  of  nature. 

'■  y.  The  difcoTcry  of  the  compofition  of  the  blA 

nioT^r"  many  of  thofe  acids  which  we  obtain  chiefly  fton't 

'^"^  "' ,  mal  and  the  veeetable  kingdoms ;  has  idfe  CBll 

Wip^uundl  °  I  r  ■' 

ifi.fdru-    mightily  to  render  our  ideas  of  the  ongia  ofoM 

[cn.tJcboD, 


thie  iDzatic,  the  camphorici  the 
pjromQGOQS,   the  pyroligneous,  the 

BSi'}  TWELVE  in  number  ;  have  bafes  which  ap- 
he  compounded  of  hydrogen  and  carbon.  The 
iic^  Ac  fluoric,  the  boracic  acids  have,  in  combina- 
BlCBygen,  bafes  of  which  we  know  not  yet  the  uU 
tttmt  I  whether  they  be  compound  or  llmple ;  or 
|r4cf  may  be  entirely  feparated  from  the  acidify- 
The  fulphuric,  the  fulphureous,  the  nitric, 
the  carbonic,  the  phofphoric,  the  phofpho- 
■d  three  metallic  acids  which  we  are  hereafter  to 
ll^.lunre  bales  which  we  have  obtained  feparate, 
'0t4Q  be  fimple  fubftances.  As  it  is  from  the  ana- 
|Lj||c  deoompofable  acids,  that  we  conclude  thofe 
m^  kave  not  yet  been  able  to  decompofe,  to  be  aci- 
|i^lH|^gen:  So  firom  the  analogy  of  thofe  of  which 
i^m  Igaowu  to  be  compounds,  we  may  perhaps 
J^jmSctp  the  poflibility  of  thofe  bafes  being  hcreaf- 
0fattd^  which  are  now  imagined  to  be  fimple.  In 
iigffiffi"*  but  cbemifls  may  yet  difcover  all  the  acid 
bat  lb  many  compounds  of  azote,  carbon,  and 
1^  in  diflferent  proportions  and  modifications.  Per- 
laft  carbon  may  be  at  length  decompofed.     This 


i 


l5i  Principal  Fa^s  refpefling  AdJt. 

Kvvum  ^^  "^  ^^  compound  nature  of  the  aciJs,  of  water, 
^  —u-^S<'*^  ^^^  S*'^"*  >  ^"^y  ^i^'  ^^  induced  to  confiilcr  ihi*  pO 
difcovcry  of  the  compoiition  of  the  acid  bafc),  as  prq 
alfo  with  t!i':  mod  important  bentJJl*  to  mankind; 
m\\  not  fail  to  puiiue  with  ardour  an  otgeft  of  fudi 
reding  magnitude.  The  animal  and  vtg^Mi  sodi  I 
obtained  with  greater  difficulty,  and  throu^  {BH 
much  more  complex,  than  thole  others  which  art  W 
denominated  the  mineral  adji;  are,  in  the  coorie  tf 
piroceHes  neceflTarily  fubje£ted  to  a  greater  varie^  of 
influences  as  might  be  fuppo&d  naturally  capaUe  4f 
gening  to  us  the  means  of  analyfing  them.  Nabni 
pears  to  employ  finer,  more  delicate,  and  more  CCM 
|ffocefles,  in  producing,  fuflaining,  and  dijiblviog  || 
and  vegetable  bodies,  than  are  neceflary  to  be  eajikf 
accompltHting  thofe  changes  to  which  the  parts  of  \ 
mate  nature  are  fubjc^ :  And  hence  is  it,  perhaps,  d 
animal  and  vegetable  matters  we  £nd  fubftances  in  *  A 
decompoStion,  which,  if  we  had  viewed  them  onl/i 
air,  the  earth,  or  fcas,  we  fhould  have  thought  iam 
of  being  farther  iiniplified. 

J-  VI.  It  b  impolGme  to  remark  thefc  general  £ 

Renwrkable         .  ,    ,    .      ,  .... 

wifdom  andcerning  Acins  and  their  elements,  without  bemgii 
power  are  jeflcft  jjiat  the  wifdom  and  the  awfiil  power  'rf  a 
dirpUvtd  in  '  *  J 

the  laW*     thor  of  nattu-e,  are  more  intereuingly  and  more  ■( 
fiont'of  ihe  '^S'y  illuftrated  by  chemiftry,  than  perhapi  by  anj 
acidt.         of  the  phenomena  of  nature  which  vulgar  a 

fopbical  curiofity  has  yet  oblerved.    We  now  fic  | 
cy,  a  finenefs,  an  elegance,  a  wonderful  artifice  ii 
fed,  and,  at  a  carelefs  view,  the  laoSt  uointcreftiiigjd 
changes  on  the  mateiial  world,  fuch  ai  are  not  4 
thofe  to  which  we  had  ciclufivcly  refared  alt  b 
limity,  and  order. 

a 
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'JB  EARTHS^  THE  ALKALIS,  AND  THEIR  NEUTRAL 

COMrOUNDS, 


SECTION  FIRST. 


OF  SILICE  AND  ITS  COMPOUNDS. 


II  fimple  fubftances  capable  of  forming,  by  their  mu-  BOOK  vi. 
comhinationsj   thofe   compounds   which  arc  named ^^"^^V 
i|  we  now  proceed  to  another  clafs  of  natural  bodies,       x. 
kare  al(b  for  the  moft  part  fimple  ;  and  which  enter- ^j^'j^*^^ 
tfD  combination  with  the  acids,  thus  form  thofe  newmcratcd. 
Qmids  which  are  diftinguiflied  as  Neutral  Salts. 
I  bodies  are  conunonly  called  earths  and  alkalis. 
SjLICSf  Alumin^  Baryt^  Limej  Magnejia^  Pota/bf 
Tj — befide  Strontite,  and  fome  others  of  which 
lupBdtj  may  be  mere  queftionable. 

le  cartht  are  diftineuifhcd  from  the  alkalis,  chiefly  as       ^  . 
;n€qpdblc  of  lapideous  aggrcgaUon,  as  bcmg  nearly  p^opcrtici 


infipid  to  the  tailc,  as  being  naturally  dry,  of  the 
hg  kfi  regularly  fubjefl  than  concrete  acids  and  alkalis^^" 
RffinA  and  always  difccrnible  cryftallization. 

li  2  SiLICB 


z54  Silict,  and  its  Ctm^oundt* 

BCWK  TL     SiucE  ti  the  £rft  of  tfad«  tencite  fbl^ivwcf^  vjjik 

,^i^L^ Hiall  coalider.     Thic  eanh  ii  roo^  tb.dM  tMdk|  fa 

J.       cs  and  wears  down  mctali ;  is  mfafiUe  and  incpBihafl 

Siticit!       ■*  inroluble  in  water,  and  in  all  ackla,  except  die  fli 

and  perhaps  the  iebadc  { is  (bhibk  I7  xlkatts  ^ben  eq 

in  coDtaft  with  them,  to  the  a£bon  of  an  intcalf'  1 

forms,  in  confeqnence  cS  this  fohitiopi  a  fdi  knom^ 

Hill  elrth  has  never  jret  been  cither  decompoAd  <■ 

tatcd.  *      - 

4.  SiucE  enters  into  the  compofltion  of  my 

*^.^'  ••  thofe  ftones  which  fall  to  be  examined  by  the 

•■twc       Quartz,  flint,  agate,  jafper,  grit-ftone,  and  all 

Amics,  have  siucE  for  their  bale,  and  accordingtf 

in  fftax.  abundance    It  is  often  broken  down  into: 

the  channels  of  rivers,  and  on  the  lea-ihore.    It 

Icattcred  in  a  powder  in  the  foil  which  forms  thliij 

rior  Arata  of  the  earth.     It  is  applied  in  art  to  a  fj 

tude  of  ufes.     Glafs,  cements,  porcelain  are  maimfa^ 

of  filiceous  earth  roluced  bf  alkalis  to  a  numin^ 

KnU-dones  are  cut  out  of  rocks  which  have  mjc| 

their  bafe.  .  .    ^ 

J,  We  know,  however,  of  no  neutral  falts  into  the  4 

compound!  ***"*"  **^  which' SIUCE  enters  properly  as  a  bafe.   3 

^aknawa.  compounds  which  may  feem  to  be  produced  bc|M| 

LICE  and'the  fluoric  acid,  are  rather  mixture*  thas4 

nations.    The  eanh  is  merely  fdpended  is  the 


-v,. 
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SECTION  SECOND. 


OF  ALUMINj  AND  ITS  COMPOUNDS. 


E  Alumin  is  foft  to  the  touch  of  the  finger ;  adheres  BOOK  vi. 

tongue;  hsOrdens  in  the  fire;  forms  a  pafte  with    ^^^ 

It  is  fufceptible  of  combination  with  mod  acids, 
a  into  flakes.  Mixed  with  water  and /J/rr^,  it  affumes,  ^**»«^  ^^ 
c  iDiitare,  extraordinary  hardnefs.  It  is  contained  in  min. 
ppoportion  in  common  clays,  in  pipe-earth,  in  fchif- 
■  ileadtes,  and  in  a  great  diverdty  of  ftones.  In 
'of  the  artSj  it  is  ufed,  as  a  fubilance  adapted  to 
V  and  retain  any  artificial  form,  which  may  be  baked 
e&e,  and  which  is  fitted  to  refifl  the  penetration  of 
i  Its  intricate  nature,  or  component  principles,  are 
m.  It  has  been  by  fome  regarded  as  /dice  altered, 
dy  and  moulded  down  by  the  action  of  air  and  water. 
Che  adds,  it  is  known  to  form  more  than  twenty        %. 

of  NEXTTRAL  SALTS.     All  thefe  fpecies  have  a  ^^^ii^^^i^li 

{BBt  tafte.  compoundf. 

Die  fbrfl  of  thefe  fpecies  of  the  neutral  falts,  formed 
rcombination  of  alumiiv  with  the  acids^  is  Aluminous 
tfff  Sai^baU  of  Alumn^  or  Alum. 

is  Beotral  fait  is  formed  by  the  combination  of  alu-        Z* 
^lOkfidplmric  add.     Applied  to  the  tongue*  this  faltgjdilifiory 
the  organs  with  a  tafle  that  is,  at  firlt,  fweetilli,  but^^J*^*-'"^^* 
rvards  felt  to  be  (trongly  aftringent.    It  reddens  blue 
\  a  b&  which  (hews  it  to  contain  flill  a  portion  of  the 
nfanirated  with  alumin.     It  is  capable  of  a  regular, 
Baed  form.    Nature  rarely  prefents  it  pure.     Mine- 

L  3  ralogiils 


Mttmi  jutf  Hi  Cxifmiii, 


itt 


hiAtOtA  to  {aa&  i^eces,  <ner  the  floors  «f  the  BOOK  tl 
■AbM  lA  wfaiclk  the  mrk  is  czrried  od,— ^o  ajv^^— JL/ 
ilB  te  ihn  ftate^  fiilphiiric  acid  ^,  bbtsuned  bf 
iMkn  ol  futiAor  with  falt-pctFCy— then  to  await 
f  df  4le  idd  upon  the  daji  iriiich  is  in  this  cafe 
ilMU  than  if  the  acid  had  been  diluted  in  water. 
^Iirip^tt  operations  of  this  nunufii£hiTe,  in  which 
S^Ut  ts  extracted  frotn  pjritical  earths  and  ftonesf 
lleed  tothis  form  j—tlw  decompofitiim  of  the  min^ 
ijbnily  in  the  open  air,  or  elfe  by  £») — the  lizivifl» 
■mdoA  obtained  by  theie  proccflcs ; — die  en> 
fftfae  Uxivium  in  leaden  caoldrons  to  the  point 
Hlv>»the  refrigeration  of  the  concentrated  lixi' 
Men*  till  be  fixed  in  tetrihxdral  pyramids,  Jenn- 
ie bf  two  and  two,  at  the  bafes.     Alum  manu- 
Ijf  ibe  direA  combination  of  the  ful[riiuric  acid 
^'^vays  more  or  Icfs  impregnated  with  iron, 
jllftn  WLPHATE,  in  a  regular  cryfblUne  form,  is       5> 
■btodron,  confining  of  two  tetrahaedral  pyra-^ufu  ^^ 
nfil  of  which  are  united.     A  eentlc  heat  liquc- "'["■■>'  ^ 
^        .  .  .    .    .-  ,  ntiomtaA 

Tf  Cinflng  a  good  deal  of  aqueous  Tapours  then  to  qualiiiet. 

pUb    The  alum  then  fwells  Into  a  large,  light 
g  lad  full  of  cavities  over  all  its  furface.     Un- 
a  it  has  lofl  half  its  weight.    DilTolTed  in 
'»  a  precipitate  of  a  fmall  portion  of  earth, 

C  of  60°,   SULFHATB  OF  ALUH  is  foloblC 

li  veight  of  water.  At  higher  temperatures, 
r  froportton  of  water  will  be  fufficient.  lo 
^  it  it  called  talcined  alum/  and  it  may  he 
'Anner  condition  by  refloring  the  water  of 
If  idiich  hath  been  expelled  out  of  it.  t. 

00  difcemible  alteration  on  tuLPHiTB  of^^^I^J^' 
■*«. 
L  4  Ui^ttd 


i68  AbauHt  and  iU  i 

^^^li"     United  with  a  lai^o- proportiao  of  AlAMUtAlDitt 


j  dinarily  contsuns,  this  alouihoO)  iuubaI^ 
7-        charafleriflic  properties  of  common  clay.     To 
tm^^   alum  vith  ALUMiH,  boil  a  folntion  of  the  fide  «idisf|| 
w!th  AID-  iJqq  of  tfjc  pure  earth.    The  miztore)  under  dia  liM 
will  lofc  its  ftiptic  tafle.     Evaporated,  thit  miztiiie'iffi| 
fplaogles  of  a  micaceous  appearance.     A  llziriiun  of  il 
mixture,  yielded  within  a  few  months  by  t^afiavj 
the  air,  very  regular,  cut»c  cryflals.     Alum  once  fiUri 
with  ALUMiN,  can  never  again  be  reduced  to  the  fiiHi 
pure  alum.  .-(j 

'*  ThtfulphurU  add  eaGly  dilTolves  ALOMiHi  in  Qt4m 

rated  the  compofitton  of  this  fait,  only  when  the  ALmia  ImI 

^^^1^  and  wet.  When  the  alquik  is  dry,  the.foliitiaK^ 
fi^ru tad-not  take  place,  without  conGderable  difficulty. 
Com^ii-  Sulphate  of  aluuin,  if  expofed  to  fire  with 
tion  of  the  ble  matters,  forms  a  fubftance  which  kindles  to 
'TioFM-  the  air,  and  is  aWcd  Homier^i pyrephgrat.  The  prad 
"*"  tion  of  this  matter,  was  the  rcfult  of  a  long  fcrics  of  < 

rimcnts,  by  which  Homberg  hoped  to  obtain  from  Uisj 
man  fieces,  a  white  oil  that  fhould  fix  roercuiy  fa 
elver.  It  has  fince  been  aicertuned,  that  this  fjnf 
rus  may  be  formed  with  alum,  from  varioiis  aoi 
vegetable  fubllances,  and  even  from  molt  falti 
contain  fulphuric  acid.  Le  Jay  ie  &uwgny\a»  1 
cd,  that  this  pyropborus  probably  contains  glaeiat  4 
vitrwl;  and  that  this  oil  atlrafting  moifture  .from  dl 
mofpbcre,  and  gradually  heating  the  mafs,  kindles  dM 
phur  and  occalions  a  fpontaneous  evaporatioii. .  Hwj 
pberui  is  ufuaily  prepared  by  melting  three  parts  of  { 
with  one  part  of  fugar,  honey,  or  meal,  in  an  inNtI 
The  mixture  is  dried  till  it  becomes  blackiflkj  and  n  '^^ 
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idL  It  IS  then  broken  in  piecesi  and  put  into  a  mattrafs  BOOK  VL 
p  pUal  luted  with  earth.  This  vefTel  is  to  be  put  into  a 
mdde  ccmtaining  (and  *,  and  heat  muft  be  applied  till  a 
pbdfli  flame  be  feen  to  ifltie  from  the  niouth  of  the  phial. 
ifter  k  has  been  feen  to  burn  for  a  few  moments^  the 
■KUe  is  removed  from  the  fire.  Its  contents  are  left  to 
■dI}  and  the  pyrophorus  is  then  to  be  poured  into  a 
Pjfliik  very  dofely  flopped.  Thus  prepared,  the  pyro- 
khns  ma/  be  preierved,  to  be  at  any  time  kindled  by  ex- 
kfac  to  the  atmofphere.  Humid  vapour,  when  prefent, 
wfimBd  to  hinder  the  inflammation  of  this  pyrophorus.  Mi 
[feMliTj  in  a  feries  of  recent  experiments  communicated  to 
Ijhl  wodd  in  the  Journal  deMedicim  for  the  year  1778,  has  difl 
.OTered  that  all  fubftances  containing  an  intermixture  of  car- 
kimth  an  earth  or  metallic  oxyde,  and  fubjefl  to  leave  up- 
a  refidue  of  thefe  matters,  may  be  brought  to 
inflanmiation  in  the  air.  Mr  Bewly  in  a  let- 
'M^iddrefled  to  Dr  Prieflley,  alcribes  the  inflammation  of 
g^^piiomSj  to  its  containing  a  fubftance  capable  of  attrac- 
j^niliii  iriil  frnm  the  atmofphere.  In  the  Journal  ie 
ff^ffu  for  November  1 7801  it  b  fuggefled  that  the  com- 
Uion  of  this  pyrophorus,  is  owing  to  its  containing  al- 
f^l  a  proportion  of  phofphorus. 

,  ThA  theories  of  the  combuftibility  of  pyrophori  have 
#ND  Ikii&ftion  to  no  phUofophical  chcmifts.  A  rational  ^7hc**c*^m- 
VMBt  of  the  relations  upon  which  it  depends,  is  ftill  want-^u^ion  of 
•i  The  fiollowing  is  the  rcfult  of  my  experiments,  obferva- 
tiw^  and  reflexions  upon  this  fubjedt.  FrROPiiojii  hum  in 
(km  kf^^mtantouj  iujlammation  ;  becaufe  they  contain  a  MIX* 
Vmifthofe  COMBUSTIBLE  MATTERS  ivhicb  are  the  eafi- 
iP  hmghi  into  ordinary  combujlion — vnth  other  fuhftancee  C9f!' 
a  brfejiate  of  combination^  that  OXYGEN  'which  mujl 

in 


13. 


&79  JbMimimdUfCmftmii 

>ooK  vi.tlc,  and  extremely  UaUe  to  ddiqnhtt.  IfedbtrB^BR 
^^^'    j^Ae  hf  the  fame  fubftanca  wtudi  decnvole  fii^ 
zhmuD.  This  fait  hat  tux  yet  been  finnd  m  ntture  i 

always  a  product  of  art. 
ij.  in.  Muriate  of  aldhih,  ii  the  diird  of  the  ipa 

^^^^'  "^  oeutrd  falts,  into  the  compofitiMi  of  which  tbit  eai 
known  to  enter.  The  folution  of  aluuin  in  poiriati 
when  the  fubftances  are  muttullf  faturated,  it  gd^tj 
and  not  fufceptiblc  of  being  filtered,  unlefi  it  be  veiy  1 
If  diluted  in  water.  lU  tafie  is  ftiptic  and  ialiae.  ll 
reddens  fyrup  of  violets ;  and  then  convctti  the  red  f 
to  a  green.  By  (jmntaneotu  eraporation,  it  affiatb  t 
fliptic  cryftalsi  of  which  the  form  has  not  yet  beeaes 
ed|  and  which  ore  decomposable  by  line-water.  Mnt 
or  ALOHiM  ii  apt  to  deliqoiate.  Its  other  pn^ieitit 
onknown.  It  has  never  yet  been  obtained,  but  by  db 
nipulations  of  art. 

BoTite'af        IV.  BoRAi-E  OF  ALUMiK  is  a  ncutral  lalt  which  hi 

■loBia.  yg(  (jggjj  particularly  examined.  A  fftlution  of  itraH 
Jo,  poured  into  a  folution  of  fulphate  of  alumtii,  prodi 
light}  flaky  precipitate :  And  amid  the  changes  which 
t;^e  pbce,  the  earth  combines  with  the  hraeie  aeid. 
borate  may  be  decompofed  in  the  fame  manner  as  coa 
alum. 

Hhu  of       ^-  I'l-WATE  OF  ALOMiN,  the  fifth  of  thofe  oeatia; 

tiaam.  which  have  alumin  for  their  bafc,  is  a  fait  artifidal^l 
ed,  and  of  a  gelatinous  confiflency. 

VI.  Carbonate  of  aluhin  has  been>  as  yet,  tnl 

c,j^„f  little  examined.    But,  when  a  folution  of  alitmim  Ii 

ofaiumio,  cipitated  by  the  alkaline  carbonates;  the  filtrated  I 
after  Tome  time,  depofitcs  a  little  earth  which  wm  hi 
folution  by  the  carbonic  acid,  and  is  notr  left  in  i  jfit 
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ate  fay  the  gradual  efcape  of  the  acid.  When  the  matters  book  vl 
re  cold,  this  precipitation  takes  place,  without  any  efier-( 
icTcence  i  and  a  part  of  the  carbonic  acid  feparated  by  the 
ilkali,  appears  to  enter  into  combination  with  the  alumin, 
vhile  anothq^  part  is  dillblved  in  the  liquor.  It  ihould 
fton,  that  Carbonate  of  alumin  is  not  unfrequently  to 
ht  met  with  in  nature ;  for,  there  are  different  argillaceous 
opths  which  when  diflblved  in  fulphuric  or  muriatic  acid^ 
Kfcr  fail  to  eServefce*     Befides,  iac  luns  is  certainly  a 

CAIBONATE  OF  ALUMIN. 

Vn.  Succinate  of  alumin,  is  a  neutral  fait  in  cryftals,       '7- 
faned  by  the  combination  of  alumin  with  the  fuccinic  acid,  minooi 

Tin.  AcETiTE  OF  ALUMIN,  b  the  ucutral  fait  formed^^^'** 
^die  onion  of  this  earth  with  the  acetous  acid :  And  is> 
If  fixne  chemifts,  repreiented  as  a  whitifh,  non-cryftalliza- 
kkmafi,  eaflly  formed,  in  confiderable  quantity;  by  othersp 
M  a  combination  which  takes  place  but  fpariiigly^  and  ex« 
Uib  itfelf  in  fmall  needled  crydals. 

DL  TARTAaiTE  OF  ALUMIN,  the  ncutral  fait  produced 
If  afaimin  brought  into  union  with  tartareous  acid,  is  by 
Aecf^xiratioa  of  the  acid  folution,  obtained  in  a  non-de- 
lM|Kicait  fubdance  of  a  clear,  gummy  confiftency. 
;  Z.  Fteo-tartaRite  OF  ALUMIN,  IS  a  ncutral  fait  which 
hi  not  yet  been  examined. 

XL  Oxalate  of  alcmin,  i<  obtained  by  dlfTolving  this 
,  CMh  with  oxalic  acid.     The  liquor,  if  evaporated,  aSbrds 
iddiqiKfccnt  mafs. 

JXL  Gallate  of  ALUMtN,  is  as  yet  unknown. 

XDL  Citrate  of  aLUMik,  is  a  neutral  fait,  not  yet 
ipiiiiiiiiy  uown. 

.llY.  Malate  of  ALUMIN,  is  a  neutral  fait  formed  by 
ifcecaBbiiiatioo  of  alumin  wkh  the  malic  acid,  and  not 
oOyfiiliibic. 

XV. 
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lOOK  V!.     XV.  Benzoate  of  alumiNj  is  a  neutral  fait  that 

C  TT 

been,  as  yet,  but  little  examined. 

XVI.  Of  pyko-lignite  of  alumiNj  the  properties  have 
not  yet  been  minutely  enquired  into. 

XVII.  Ptro-mucite  of  alumiM|  is  a  neutral  fait  fbrof 
ed  by  the  union  of  uiuminous  earth  with  that  pyro-mi 
acid,  which  vve  obtain  by  the  diilillation  of  mucilagesy 
the  re^ificstion  of  the  product  with  clay.     Its 
are  little  known. 

XVIII.  Campkorate  of  aLumin,  is  unknown. 

XIX.  Lactate  of  albumin,  is  a  deliquefcent 
fait,  the  refult  of  the  combinaiion  of  aluminous  earth 
tbe'la<ilic  av:ia. 

XX.  Saccuo-lactate  of  alumin,  is  a  neutral  (altii 
lubk  in  water,  which  we  obtain  by  combining  all 
earth  With  the  aciJ  of  hvi.w  of  milk. 

XXI.  FoRMiATK  OF  ALU  MI  N,  is  a  peculiar  com] 
formed  by  combining  aluminous  earth  with  formic  ackL 

XXII.  P:iu ssj  ATI-  OF  ALUMiN,  is  unknowH. 

XXI II.  Sebate  of  alumin,  is  equally  unknown. 
XXrV.  LiTHRiAiE  of  alumin,  is  alfo  unknown. 
X2CV.   BoMBiATE  OF  ALUMIN,  IS  an  unknown  fait. 
XXVI.  Cortate  of  aLumin,  is  a  deliquefcent 

fait  formed  by  the  union  of  alumin  with  the  cortic 
acid  of  cork. 
XXVII.  Phosphate  of  aLumin,  is  the  neutral 
fulting  from  that  combination  of  alumin  with  phol| 
acid,  which  is  readily  efFcfted  in  the  dry  way. 

So  much  for  this  fimple  earth,  and  for  thofe  neul 
which  are  in  part,  compounded  of  it. 
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SECTION  THIRD. 


OF   BAHYT,   AND   ITS    COMPOUNDS. 

has  acquired  its  name  from  its  extraordinary  fpc-^^/^^  ^^J- 
pavitj.  It  was  firft  difcovercd  by  the  Swedim  c\\t>\^,^^^ym,^ 
Gahn.  Scheele»  and  Bergman.     Its  fptrcilic  irra-.      «•  ^ 

,  ,  Inwliatftatc 

Sy  according  to  Kirwan,  fomewnat  more  tlian  4>ooo,B.\'^TT  cz- 

9i  it  b  ibmcwhat  more  tlian  four  times  as  heavy  as  an*'^""  *"  "*" 
^  '  lurc. 

Ineifiire  of  water*     Nature  prefents  it  in  conilderablc 


;  no  wherej  pure  ;  always  in  combination  with 
^  fir  in  admixture  with  other  earths.  Its  properties  in 
le  fUitary  ftate,  have  been,  as  yet,  much  lefs  iludicJ, 
I  tiie  qualities  of  its  compounds.  Its  chemical  attrac- 
ii  aid  the  fahs  v.'hich  it  forms  by  combination  with  a- 
,  ve  very  remarkable.  ^ 

mc  BARTT  obtained,  by  a  proper  proccfs,  from  its  na-  M*^rc  partl- 
l  compounds,  appears  in  a  pulverulent  form,  vcr}-  fme  ^,^,|,n{  ^f  jt, 
white.  It  does  not  affeft  the  tongue  with  any  difcerni-'l"*^^**"* 
Whether  or  not  it  be  alterable  by  liglit,  is  not 
If  heated  in  a  crucible  of  clay,  it  will  commu- 
te ID  the  crucible,  a  blue  or  grecnifh  colour  ;  afluming 
fa  flighter  tinge  of  the  fame.  This  pIi?jnomeiion  may 
^fipom  its  power  of  reaction  upon  alumin.  M.  D'Ar- 
'iB/§f  tliat  it  is  fiiCble  by  a  very  violent  heat :  M.  La- 
Infed  BARTT  in  a  few  feconJs,  by  a  flame  ftrd  with 
Tct,  in  boch  thefe  cafvjs,  the  baryt  ufed, 
perhaps  have  been  more  or  lefs  impure :  for  the  Swedilh 
■iAs have  declared  it  to  be  wholly  infufible.  By  expofur^ 
leaiff  BlRTT  flowly  gains  a  finall  accefTion  of  weight. 
Plarts  of  water  diflblve  i  part  of  uartt  :  and  the  wai- 
ter 
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SOOK  VI.  ter  which  is  thus  faturatedi  gives  a  pale  green  colour  to 

kECT     III  _-•_ 

'  tin£hire  of  violets,  mallows,  or  radifhes.     The  folutioD» 
expofed  to  the  air,  is  covered  with  a  thin  pellicle  \  and  t 
ter  the  removal  of  this  pellicle,  by  another.     Evapdratcdj 
in  clofe  vefTels,  the  folution  aiFords  a  reiidue  of  baki 
This   earth  a£ls,  either  in  the  humid   or  the  dry 
but  very  feebly,   upon  Silicef  or  Alumitu     It, 
facilitates  the  fufion  of  thefe  earths.     By  fome 
chemifts,    bartt    is    fuppofed  to  be  a  compound  fnb^j 
ftance,  and  aAually  a  metallic  oxyde.     Its  intimate  natmt 
is  however,  unknown.    M.  Fourcrot  fufpefb  it  to  be  a^ 
compound  of  gas-azote  with  fome  other  fubftance.    Sob: 
tions  of  BARTT  in  watei'  and  in  acids,  are  ufcd  as  re-agefltik 
3.        It  is  not,  in  its  pure  ftate,  applied  to  any  other  ufes. 
h§7orm-       Bartt  forms  by  its  combinations  with  acids,  the  foDov* 
i  with  it.  ing  fpecies  of  neutral  salts,  which  (ball  be  here  fucctfr 

lively  examined.  j 

risin  of        ^*  Sulphate  of  baryt  is  named  alfo  ponderous  (pfft  ^ 
|LPUATE  It  is  rather  a  producl  of  nature,  than  a  compound  of  at  ^ 
It  is  almod  always  found  with  metallic  ores*     It  appein 
either  in  cr)'ftals  or  in  fliapelefs  maiTes,  but  always  in  fiia- 
ta  of  various  extent  and  thicknefs.     Six  principal  varicti(9 
of  it  have  been  particularly  enumerated  and  dcfcribed.    It 
is  fometimes  cryftallizcd  in  fix-dded  prifms,  terminating  in 
dihxdrnl  fummits  ;  two  of  the  fides  being  very  large,  fear 
very  fmall :    Thcfe  cryftals  are  difpofed  in  a  oblique  pot 
ture,  and  are   often  covered  with   yellowiih  rhomboidal 
cryftals.      They   have  the  appearance   of  oblong  fqaaie 
plates,  of  which  the  (ides  have  been  cut  aflant.    Some- 
times thefe  plates  have  not  their  fides  cut  obliquely;  are  not 
regularly  cryftallized  ;  are  incrufted  with  a  red  pyritical  or 
Tilvcry  matter.   In  other  inftances,  thb  native  sulphate  cy 

BARTT 
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T  appears  in  converging  filamciiti;  united  into  lamincc,  BOOK  VI. 
b  are  arraDged,  one  over  another  ;  And  of  this  furt,  I'^.l-^'f 
e  wdl  knoivn  phofphoric  variety  of  Bsh'iui  S.'cne.  It 
an  alfo  \n  octohxdral  cryftals  like  thofr  uf  altini  ;  hav- 
;hc  rumniits  fif  the  pyrau>id~,  ottei)  truncited  fo  as  to 
I  a  decahxdral  figure.  Soiiicames  it  exhibits  a  duo- 
hzdral  cryftallization,  like  thit  of  ccrrain  garnets,  and 
:  pjritoua  ftones.  'lliere  is  a  To  .1  pyiaiuiJiil  variety  of 
fULPH iTE  Of  BARYT.  Dut,  it  niufl  b.~  canfL'fll^d,  that 
RgtdcDtations  of  chemical  mineralo^iffi  art:  fo  difcor- 
tjMtDlhcw  that  they  are,  as  yet,  but  very  iniperfeiily 
■Oinial  with  the  native  varielies  nf  this  fait.  That  va- 
r  which  is  diJtinguiQied  by  the  appellation  uf  the  Bal'^g- 
W  has  long  been  particularly  noticed  fjr  i!s  qiuilitv  of 
lingalivcly  blueifh  light  iti  the  d.u-lc,  alter  li.itinj^  in'cn 
vhile  heated  in  the  fire.  But  all  the  varielici  of  caky- 
tlphate,  arc  now  known  to  poilli's  the  fjir.e  pro- 

5- 
FHATE  OF  BJiRTT   is  ufually  prepared  by  the  fcii!,iw-''"'«ri  for 

ccfi,  for  exhibiting  in  the  dark  the  illtimiiuiion  Nfu[„(„j;;^ 

^ptajltne.    It  is  made  redhnt  in  a  crucible,  is  beaten""""' 

rtar  to  a  powder,  is  formed  into  a  ]i:;fte  with  gum 

th,  and  is  then  divided  into  cakes  of  the  ihicKnefs 

ide  of  a  knif;;.     Thefe  cakes  are  then  eipofed  to 

ilcinatlon  in  a  furnace;   the  aflie?  are  blown  ofl' 

ir  of  bellows  i  the  cakes  are  (uim-.:icd  fur  a  f^w 

>  the  aflion  of  the  light;  and  after  this,  they  may 

ed  to  fhine  in  the  dark,  and  even  in  wjier,  like 

;oa].      But,  this  ntfjtfli'jn  cf  lighl,   ivlll::ul  fxivg 

tent  comiinnlhii,  a  cunimoii  to  iliHe  with  many 

uiMS.     Bakvtic  si'Li'iiATE  fullers   no  liiUiig 

■the  aflion  of  caUrii-  upon  it. 

M  la 
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BOOK  VI.      In  water  this  fait  is  abfolutely  infulubla     Till 
Sect.  III.       ,    ,     .,-  ,  r    n 

^^jT-^i-n^^ '""  the  idlmo-ierrdiiciiiaitcrs  !i.i\'t;  no  power  Di  aq 

<■•       on  it.     I'he  mineral  acids  accompliHi  no  iltenidn 

nt-ruATt   ''•     Carbon,  mixed  with  this  fait  in  the  proportion 

01  ■^"1'    part  to.  eight ;  CApofed  with  it  in  this  ftatc  ibr  the  I 

fiibftaiKei.  two  or  three  hours  to  the  a£lion  of  a  ftrong  hea 

then  poured  into  dillUlcd  water;  wiUimmcdiateljaJ 

laft  event,  communicate  to  the  fluid,  a  yellow  colot 

all  the  qualities  of  a  lolutioo  of  an  ttnhy  fulptim^ 

of  a  mixture  of  fulphur  with  earth,  without  the  in 

tion  of  an  a^id.    This  fulphur  b  formed  by  the  cu 

trailing  away  under  the  influence  of  the  foros 

that  oxygen  by  which  the  fulphur  was  acidified  b  t 

phate  of  baktt  in  the  mixture.    The  proceft  1 

contained  by  the  intermediation  of  other  lalts,  till 

at  laft  afford  the  pure  barttic  earth  in  a  feparai 

Tbere  is  another  procefs  for  the  decompofition  1 

FHATE  OF  BAKTT,  whlch  (halt  be  hereafter  defcribe 

to  the  ufes  of  barttic  sulphate  in  the  arts ;  pht 

calces  are  prepared  from  it;   and  the  Babtt  which 

tains,  is  extraifted  for  the  ufe  of  the  cheoiicat  labora 

.  IL  NiTsATC  OF  baryt  has  hccn  formcd  by  th 

IJiTHATi    combination  of  baryt  with  nitric  acid.    The  reiiiU 

combination  is  a  neutral  fait,  which  we  with  great  di 

obtain  in  large  hexagonal  cryllats,  or  according 

lyArcet  in  fmall  irregular  cryflaU.    This  fait  is  deo( 

ble  by  firty  which  makes  it  to  evolve  gas-oxygen. 

traAs  the  moifture  of  the  atmofphere  \  yet  requim 

proportion  of  water  to  maintain  it  in  folution.    Sq 

add  poured  intp  a  folution  of  barytic  mitrati^  p 

^m  it  a  precipitate  of  barytic  fulphale.    The  Jbm 

too,  robs  this  neutral  ^t  of  its  bafe,     Npither  ^^ 
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W  other  earths,  nor  the  alkali,  dccompoH:  thU  fait.     Its  BOOK  vi. 
popcRics  and  relations  are  ftill  but  impcrfeftly  known.      "^^.^v^"^ 

m.  MuKtATE  OF  BARVT  IS  z  iicutral  fait  which  ma^  be  8- 
cbaocd  in  oblong  fquare  tables,  reruinbliiig  thofc  ot  pei:-'^^  baiit. 
Jfm/J^ar  in  tailes.  It  is  not  eafity  folubic  i  TuiTirrs  nu  al- 
iBltiOD  from  (ilicc,  alumin,  magnelia,  ur  the  alkalis.  The 
fi^fearic  and  the  tluoric  acids  ileconipole  this  Talt,  and 
""tfTf  with  its  bafe.  By  means  of  this  lalt,  any  portion, 
tcwtiu  finall,  of  fulphuric  acid,  may  be  dtrtefled  in  any 
Band  water.  All  fulphuric  falts  are  liible  to  be  decom- 
ftaihf  the  prefence  of  even  a  £\:w  drops  of  a  folution  of 
4fatt}  which  forms  by  the  folution, /ij^^n/rg/'inr)'/,  in 
«Ak  Qriated  cryAals.  The  attrti^Uon  between  fulphuric 
waiiaA  baktt  is  the  llrongcil  of  all  the  attractions  to 
Aidi  the  acid  is  fubje^. 

f  IV.  Borate  of  baryt  is  a  fait  hitherto  unexamined.  3^,,^'^,^^ 
PhCIUK  accounts  the  attra^ions  between  saryt  and  ^^.uaxvi. 
tf  to  be  the  veakeft  of  all  the  attra^ons  to  which 
Ikaith  a  fubje£l. 

T.  Fluate  of  ba»yt  is  alfo  but  little  known.     BEHG-Fmj,^B  ^i 
\  indeed,  reUtes,  ihzt  f.ucrii:  acid,  if  pour(;d  into  a  folu-  '""'t. 
af  ttrjiic  nitrate  or  muriate,  occaltons  a  precipitation  \ 
Ak  precipitate  thus  produced,  eOervcfces  wiih  the  Jul- 
ik  add,  which  expels  from  it,  the  fluoric.    The  fluoric 
ilhocfore,  muft  form  wiih  bakit,  a  fait  lefs  foluble 
iddter  barjtic  nitrnte  or  kirytk  muriate. 
VI  Carbonate  of  daryt  is  a  fait  which  pofieflcs  fome^^    ' '' 
■properties,  and  feems  to   bear  a  refcmblancc  io\-T*at 
B  chalk.     Baiytic  c««Bo>!ATii  has  been  found  in  **'"■ 
OD  Aldon-Moor  in  Cumberland,  in  the  lead-mines 
■taf^l&xk  atfli  Chorlcy  in  Lancalliire,  in  ArgyleHiire, 
Iteigeiibcrg  in  Siberia,  and  in  the  pit  of  Ifaacfurid 
M  Z  near 


OK  TT.  near  Freybcrg  in  Saiory.  We  produce  k  i 
^^^jdccompofing  with  alkiline  carbonate^  wtT^of  die  a 
barytic  neutral  (alu.  The  nnr  buttic  OAKaoMATi 
dually  fomu  a  pcllick  od  the  fur&ce  of  the  {blntacmi « 
Trill  be  found  to  efierr^ce  with  adds,  precifdj  in  the  I 
manna  ai  the  pelUde  which  is  formed  upon  the  fiA 
of  lime.  Expofed  to  the  a£boo  of  iirc,  thi*  CAasoiuiJ 
PAKTT,  gives  out  itfc  acid,  in  its  natural  gazeoua  fbr%' 
very  intenle  beat  is,  hoirerer,  requiCte  to  ei^l  tWl 
entirely.  AH  thofe  acids  which  are  AippoTcd  peculiar  M 
mineral  Ipngdom  of  nature,  decompofc  this  falt^  itm 
engage  the  carbonic  acid.  A  lively  efiervefcenee  m 
•ccompantes  this  change.  Bekghan  reckons  that  iatf| 
of  CARBONATE  ov  BA&YT,  ctHitaiu  2^  parts  ofcarbonlti 
gas,  6;  of  BARTT,  and  8  of  water.  Water,  Itpaa^' 
fcarce  diflblve  this  fait ;  but  when  impregnated  wil&' 
bonic  acid,  diUblvcs  it  in  the  proportion  of  i  to  1 550  p 
By  this,  indeed,  it  fhould  feem  that  carbonate  of  u 
is  Ids  eafy  of  folution  than  pure  baryt;  for  Bekgiuh  { 
that  water  diflblvcs  pure  ba«tt  in  the  proportion  of  I 
900.  Bakttic  caibonate  has  not  been  affiled  tf 
ufe  in  medicine  or  in  the  arts. 

Vn.  Phosphati  of  bartt  is  a  neutral  fait,  of  fl 
the  properties  arc,  as  yet,  but  imperfectly  known. 

VIII.  Succihatb  op  BARYT  IS  a  fait  of  vciy  difficdl 
lulrility.  "' 

tX.  Acetitb  of  bartt  prefcnis  iticif  in  s  faiiseaiJ 
unfufceptible  of  crydallization  ;  and,  when  dry,  aptll 
traft  moiihire  from  the  atmofpbere. 

X.  TartaRiti  of  bartt  is  a  fait  but  little  kiiuwfH 

XL  Ptro-tartarite  of  bartt  has  net,  h  y«l(i 
much  exaiiuned. 
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Xil.  Oxalate  of  caryt,  is  a  fait  fcarccly  (bluble,  un-  BOOK  VL 
leb  with  excels  uf  acid.     With  cxcefs  of  the  acid,  this  fait, 
iflords  cr\ftals,  which,   when  that  exccfs  is  taken  up  by 
loiling  water,  become  opnkr,  pulverulent,  and  infoluble. 

XIII.  Gall  ATE  or  daryt  is  a  fciuble  fait,  which  has 
IKK,  as  yet,  been  very  attentivLily  examined. 

XIV.  Citrate  of  caktt,  the  combination  of  citric  acid 
irith  this  earth,  has  not  yet  been  examined. 

XV.  Malate  of  bakyt  is  as  yet  unknown. 

XVI.  Benzoate  of  DaRyT  is  alfo  unknown. 

XVII.  PrRo-i  IGNITE  OF  Baryt  has  not  been  examined. 

XVIII.  Fyro-mucitu  of  baryt  is  a  compound  of  un- 
kwwn  qu  ilities. 

XLX.  CAMPHOR  ATE  OF  BARYT  is  unloiown. 

XX.  Lactate  of  b  \rvt  is  a  deliquefcent  fait. 

XXI.  S.»ccho-lactate  of  b^p.vt  is  believed  to  be  in- 
fcbhk  in  water. 

XXIi.  Forxi[\te  of  bartt  is  unknown. 

XXIII.  Prussiate  of  baryt  is  as  yet  unknown. 

XXIV.  ScBATE  OF  BARYT  IS  unknown. 

XXV.  LiTHi^TE  of  BARYT  is  uukuL  wn. 

XXVI.  Bombiate  of  bartt  is  equally  unknown. 
XXV IL  CoRTATz  OF  BAr.TT  is  probably  a  deliquefcent 

Ut. 

Such  are  the  moil  remarkable  fafls  concerning  Bartt 
iid  its  compounds. 
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SECTION  FOURTH. 


OF  LIME|  AND  ITS  COMPOUNDS. 

>0K  VI.  JLiiME  is  a  white  fubftance  of  confidcrablc  aggregate  aw' 
^^^vj\fiftency.    It  is  in  the  form  of  a  grey-white  flone.    Its  tafltf 

T.        is  hot|  acrid,  urinous.     Applied  to  the  fkiHi  it  prodocei*^^ 
ure  of    ^^S^^^  ^f  inflammation.     Its  common  form  in  .its  pore 
ii*  ftatc^  is  pulverulent  and  friable.    It  is  found  in  places  con- 

tiguous to  volcanoes,  as  for  inilance,  on  the  hills  of  An^ 
vergne  in  France.     It  turns  fyrup  of  violets  to  a  g^«B  ^ 
colour  much  darker  than  that  communicated  by  either  bi^ 
ryt  or  magmfta :  a  dirty  yellow  indeed,  in  a  fhort  time  fttfr 
ceeds  the  original  colour.     In  a  folitary  Aate,  limb  is  iih 
capable  of  fufion.     On  a  fupport  of  charcoal^  it  feems  It 
have  been  brought  by  Parker's  lens  to  the  commencemfitf^  ^ 
of  fufion  :  And  in  a  cla'^  crucible,  its  edges  fometimes  i^  ^ 
pear  to  melt.     The  moijiure  of  the  atmofphere  makes  k  j 
gradually  fwell,  break,  and  fall  down  in  a  powder.    TUi   ^ 
dry-Jlak'tngy  as  it  is  called,  produces  an  evolution  of  cJh 
r\c\    and    is    attended    with   a   dilatation   of   the   LiMBf 
fufficient  to  burft  thofc  calks  or   other  wooden   veflUs 
in  which  it  may  be  contained.     Lime  which  has  been  tfans 
flaked,  affords  water,  when  it  is  made  red-hot  in  a  retort. 
Water  brought,  in  its  liquid  ilatc,  into  contact  with  LIMB9 
a£ls  upon  it  very  powerfully.     A  fkrong  heat  is  excited 
around  the   point   of  rc-a£tion:   a  remakable   hilBng  is 
heard  :  at  leaft  a  part  of  the  water  is  reduced  to  a  vapour 
of  a  peculiar  fmell,  which  gives  a  green  colour  to  paper 
tinged  with  mallows :  the  lime  is  quickly  reduced  to  a 
powder  :  and  the  heat,  motion,  and  fmoke  gradually  diA 

appear* 
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IT.  The  LIME  thus  flaked  certainly  contains  water,  or  BOOK  Vi. 
ift  one  of  the  principles  of  watt;r  in  a  concrete  form.  n_,  - ,'- ,  J 
I  mixed  with  water  in  ths  propurtion  of  i  to  689  is 
tained  in  a  perfect  fo.utinn,  fuch  as  is  knovrn  by  the 
latioo  oi limtifottr,  at  the  temperature  of  i^o".  This 
ioD  is  but  very  little  heavier  than  coninion  water,  has 
aid  urinous  tz(V£,  communicates  a  derp-j^recn  colour  to 
pof  Violets  I  and  even  permanently  alters  the  original 
■r  of  this  matter.  Eiapor^tion  affords  the  water 
H  nd  leaves  the  lime  in  a  rciidue.  Expulurc  to  the 
RWOCcafions  the  gr;idual  formation  ot  a  pellicle  of 
W^dlitne,  ttpon  any  quantity  of  iimc-watrr  contained 
tVdEL  Both  in  the  hu^.id  and  in  the  dry  wajr,  is 
■  fidccptible  of  union  with  iilicc.  This  mixture,  which 
djeft  to  vaxQs  varirties ;  afibrJs  what  is  well-known 
Vtbe  appellation  ot  [iiortar.  Aluinin  in  ciTtaiii  (tatcf* 
indeed  be  ufed  to  form  a  morlur  with  lime,  Jull  as 
uJSct,  Liuc  and  lilice,  alth<nigh  bo:li  infuQble  le- 
d)r>  may,  however,  be  brought  into  fufion,  if  they  be 
l|lugethef,  as  has  been  oblerved  by  Meflrs  D'Arcet 
fiirllilii  But  a  mixture  of  filice,  alutnin,  and  lime, 
fne  together,  melts  yet  more  ealUy,  and  mote  com- 
^.  LiMS  is  generally  bcHcvtrd  to  be  in  its  origin,  a 
JBttion  from  the  orgmic  fun^lons  of  marine  animals. 
Ui  perhaps,  if  it  be  a  com^raund,  one  of  its  con  ftituenC 
falck  in  hot  water  LiMC  is  ;  more  folublc  than  in 
CdF  the  common  temperature  of  60"  Fahrenheit. 
■flllil  ports  of  LIME  are  ca|>able  of  dilfolving  at  the 
iffio*  Fahrenheit,  218  pans  of  water.  The  f[>ccific 
feof  XJME  b  to  that  of  water  as  27^0  to  icos  Iti 
f^loK  &r  the  compofition  of  mortar  j  in  mcdid.'ie. 
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Nature  af- 

fo?'!?   SUL- 
PHATE or 

Lmc. 


4- 

its  prupcr< 

ties. 


!n  cafes  of  ulcer,  go:. ;  in  agriculture,  as  a  duimre  ; 

is  very  much  iifed. 

The  neutral  fidts  into  whofe  compofition  LIMB  cntc 
a  principle,  are  thefe ;  fulphate  of  lime,  nitrate  of 
muriate  of  lime,  borate  of  lime,  fluate  of  lime,  carb 
of  lime,  &c.  &.c.  Mod  of  thefe  falts  are  in  a  greai 
fmaller  abundance  found  in  nature.  They  may  be 
pared  by  art, 

I.  Sulphate  of  lime  is  known  alfo  by  the  nan 
fekn'ttey  plajler^  or  g}pfum.  It  is  often  found  in  ftrac 
great  extent.  Whole  mountains  are  indeed  compol 
this  matter,  with  a  (Iratifi cation  of  aluminous  or  ai 
ceous  marie,  covering  it.  Naturalifts  have  diftingt 
many  varieties  of  it.  It  is  found  in  tranfparent  rhoml 
plates,  like  ice.  It  appears  in  arrow-heads,  confifti 
two  fcalene  triangles  joined  together.  It  exiAs  in  do 
dral  rhomboids,  in  hexahxdral  prifms,  in  lenticular  a 
of  the  figure  of  a  cock's  comb,  in  a  filky  gypfum  of ' 
and  other  places,  in  the  common  greyifh  white  | 
ftnne  fpangled  with  fmall  fpnrkling  cryftals,  in  a  gy] 
alabafter  of  fmall  layers  half-tranfparent,  in  a  gypfu 
mark<ible  as  being  coloured,  veined,  fpotted,  cloude 
pun£iurcd.  It  is  fometimes  found  in  folution  in  tl 
ter  of  wdls.  I:  fccnis  to  be  formed  in  nature  by  th 
dual  decompofition  of  pyrites,  which  liiTords  fulphuri 
capable  of  remaining  in  folution  in  water,  till  it  I 
convevcd  into  contafl  with  it  me. 

Thi«;  SULPHATE  OF  MMT,  by  expofure  to  the  aA 
fire,  lofcs  the  water  of  its  cryllaU.  Suddenly  expofc 
ftrong  heat,  it  dccro;^i':atis,  nlPiin??  a  rough  white  a; 
ance,  and  boronics  fri.ible.  Mixed  with  water,  it  is  wi 
cafily  in;o  a  j^alVj  cf  which  very  white  and  beautiful  i 
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in  moulds.    The  long  aflion  of  intenfc  heat  redu-  BOOK  vt 

I>  ■  C  T     iV 

PHATE  OF  LIME  to  3  fort  of  glaf*;.  A  ft  ream  of  vi- 
xmred  upon  it  with  fl.tn*.c,  hy  the  blow-pipe,  likc- 
dts  it.  This  and  all  other  calcareous  falts  acquire 
vhorercent  power,  when  laid  upon  hot  iron.  From 
ion  of  the  open  air,  it  fufF  rs  i:o  very  obfjn-able  al- 
I  ;  yctj  in  the  atmofphere,  the  fparklinjT  poliflie'l 
of  this  fait  ioff  thnr  luftre,  affiimc  the  variegnted 
I  of  the  ninbow,  fplit  into  lamm-.t,  and  at  length 
ivaj.  According  to  the  chemifts  of  Dijon,  500 
f  water  are  rcquifite  to  difT^lvc  one  part  of  calca- 
flViPHATB.  The  evaporation  of  this  fohition,  af- 
ht  (alt  in  cfyftals  refemblng  thofe  of  nature.  B.int 
with  the  fulfnric  acid,  a  greater  afTnity  than  lime 
f  confequence  decompofos  cai-c.areocs  sulphate  j 
Miltion  of  baryt,  if  pcurcd  in:o  water  contr.ining  a 

I  of  this  fait,  inftamly  fvjrni'^  ftra:  of  barytic  fulfate. 
having  a  greater  affiniry  witli  ox  gen,  than  fiil- 
robs  the  fulphuric  ac'd  of  this  part  of  its  compofi- 

eflfefis  a  conlVquent  difengaprmrnt  (f  carl>onic  acid  ; 
ives  for  the  foVid  rciidue  of  a  n^iixrurc  of  this  carbon 
dphate  of  lime,  a  comp«:nnd  ni,4;ti'r  j  which  fonfift'? 
B  and  fulpnur,  and  is  accord. ngly  to  be  djricminatcd 

PAs  OF  LIME. 

to  the  ufcs  of  SULPTIATE  OF  LiME  ;  thi  io  arc  nnnic-        .:. 
nd  important.     Its  i^atur-.d  Viiri'  tics   form  forr-.e  of" 
A  ornamental  fpecinicn>  in  thi*  n^ in',  rv^'o;? ill's  cnbin<:t. 

II  pieces  of  hanril'jnie  f;irii:.;i.-e  arc  f  >rmrd  cut  of 
Bf.  Plq/ler^ofie  is  burnt  into  Tine  wivh  j;re:it  utility. 
It  an  excellent  manur.',  u.;on  b.i:.a  reduced  to  a 
r«     It  nsay  be  applied  alfo  to  other  pi;rp(»fc. 
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lOKVf.      n.  Nitrate  of  lime;  the  neutral  fait  rerulting 
'^    'ithe  combination  of  lime  with  the  r.itfic  acid ;  is  alfo  to 
found  in  naturc^    It  is  formed  on  tl)e  fides  of  wallSi  in  pi 
ces  which  are  inhabited  by  animals ;  in  putrefying  animal^: 
matters  ;  in  ibme  mineral  waters.     It  exifts  in  large  qi 
tities  in  mother- water  of  fait pe*  re.     Regularly  cryilal] 
it  exifb  in  folid  prilms,  having  iix  faces,  and  terminatii 
in  dihscdral  pyramids.     It  is  more  ord.narily  obtained  il 
fmall  necdlesy  adhering  together,  and  of  an  indetcrmii 
form.     Its  tade  is  bitter  and  difigreeable.     It  eafily  li< 
fies  in  the  fire,  and  becomes  folid  by  cooling.    After 
heated,  it  (hines  with  a  phofphoric  light  in  the  dark.    Qi; 
burning  coa^s,  it  liquefies  and  detonizes  (lowly  as  it  bccomtt 
dry.     Long  expofed  to  the  a£lion  of  heat,  it  lofes  its  add^-!^ 
which  the  heat  decompofes.    The  products  of  this  open^ 
ticn  being  coUefted,  are  found  to  be  vital  air,  gas  azoie^; 
and  towards  the  end  of  the  operation — nitrous  gas,  with  ft. ?j 
folid  refiduc  of  pure  Lime.     It  eafily  attraiSts,  and  detiqin^ 
atcs  by,  tlie  moifture  of  the  atmofpherc.     2  parts  of  water  *j| 
are  fufficient  to  cjillblvc  i  part  of  nitratf.  of  lime.    Thi» 
folution,  evaporated  to  the  co:^  fi Itcncy  of  fyrup,  and  tha 
fet  afide  to  cool,  affords  the  fah  in  long  prifmucic  cryftab^ 
bundled  together  in  needles  diverging  from  a  commoa 
centre.     Lefs  ftrongly  evjporated,  but  expofed  after  the 
evaporation  to  a  dry  warm  temperature,  tlie  foiution  would 
afford  more  regular  cryftals,  like  thofe  of  nature,     ^ki 
and  alum'm  attraA  away  the  acid  from  nitrate  of  LIME. 
Stffy/ alfo  decompofes  this  fait.     Th- yJ/i^/^'wr/V  difengagd 
the  nitric  acid  from  this  fait  with  effervcfcence  j  affording 
a  precipitate  of  fulphate  of  lime,  and  Ifaving  the  nitric 
acid  free  in  the  fupernatant  liquor.    Sulphate  of  lime,  how* 
ever,  effc^  no  alteration  on  nitrate  of  lime.    Even  diflblv^^ 
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the  fame  water,  thcfe  two  fiilts  cryilalHzc  fcparatck.  EOOK  VT. 
&REOUS  NITRATE  is  applied  to  no  ufe,  unlcfs  perh:'i;s  " 
xlicine»  as  a  difcuflive. 

.  Muriate  of  lime  abounds  in  nature,  wherever  7. 
itc  of  foda  is  formed.  To  fca-wntcr,  it  is  this  fjlt'^J^"^V*J* 
k  comznunlcntes  its  acrid  tafle.  Cut,  it  is  formed 
in  nature.  To  obtain  it  pure,  wc  rnulc  directly  fatu- 
mnriatic  actd  with  lime.  When  dry  and  foiid,  it  ap- 
(in  prifms  with  four  (Iriated  faces,  terminating  in  ve- 
arp-pointcd  pyramids.  Their  taflc  is  faline,  aiul  very 
gredbly  bitter.  The  water  of  their  cryilallization 
fa  them  to  liquefy,  when  they  are  expoU'd  to  a  modc- 
Jhctti  but  the  fait  becomes  again  fixed  by  cooling. 
:  add  is  not  expelled  even  by  a  more  ir.tenfe  heat.  But 
red-hot  fliovel  tlie  cryllals  of  this  fait  become  luminous 
edark.  If  expofcdto  the  air,  muriati- or  lime  rapld- 
tn£b  rooifturc, and  deliq'ii.res.  It  muft  bo  kept  in  a 
bDj  ftopped  veffcl,  when  we  wifli  to  prcfervc  it  in  its 
iSine  form.  One  pint  and  a  half  of  w.itcr,  are  fr.illcient 
Holve  one  part  of  muriate  of  lime.  If  the  water  be  hot, 
D  diflblve  a  portion  more  than  equal  to  itfclf  in  v\'cight. 
fidution  c%*aporatcd  to  the  confillcncy  oi'  a  fyrup,  and 
left  to  cool  flowly,  cryi"iailizcs  in  tc:r.u^..Vvlral  prilnis, 
fisveral  inches  long,  dllpolcd  in  the  orJcr  of  nidii  di- 
ng firom  one  common  centre.  Too  much  fvi^^yorated, 
ohaftily  cooled,  it  becomes  a  f!i.ipelcil>  mais,  with 
I  points  on  the  furface.  Evaporated  to  45"  of  Haumc's 
BCter^  and  then  expofed  to  cold  in  a  botih*,  a  iblutioii 
niATE  OF  lime  depolites  very  rcp,ular,  and  often  vc- 
ige  priimatic  cryftals.  This  folution,  if  iliaken  before 
oyftallized,  is  fuddenly  formed  into  a  viry  iblid  mafs, 
Arcs  out  much  heat  at  the  indant  of  its  aiTuming  this 

new 
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^^^^  y?.*  ^^^  form.     Baryt  decompofes  calcareous  muriate, 
^i^f^^^^^^  detaching  the  acid.     Calcareous  muriate,  and  r«£ 
fiiiratcy  if  dilTjlved  together  in  water,  can  (carccly  be 
rated,  bccaufe  tbcy  arc  both  cryftallizcd  by  the  fcmc  la 
Muriate  of  lime  has  not  y<it  been  applied  to  many 
in  the  arts  of  life.    It  ex  ills  in  a  large  proportion,  in  a 
of  coini::on  fait  that  has  been  recommended  in  France, 
a  purging  difcuffivc  in  fcrophulous  cafes.     It  is  pr 
that  its  effects  might  be  beneficial  in  all  diftempers,  in 
dcr  to  the  cure  of  wliich,  an  alteration  of  the  humoun 
requifite. 
g^  IV.  l^ORATE  ot  LIME,  the  combination  of  the  boraek' 

Borate  of    ^.Jth  LIME,  has  never  yet  been  examined.     But  limb  de^ 

InlC.  y^ 

compofes  borate  of  foda ;  and  we  know  of  courfe,  that  si 
muft  be  fufceptible  of  combination  v^ith  the  bsradc  jrifi| 
The  concrete  boracic  acid  has  been  obfervcd  by  the  chemitt^ 
of  Dijon,  to  afibrd,  when  rreated  in  fire  with  flaked  LiV^ 
a  matter  of  which  the  parts  have  but  a  very  flight  mutnl 
cohcfion,  >.nd  take  no  hold  on  the  crucible.  Mr  fiaiiffll 
obt'ained,  by  faturating  boracic  acid  with  rune-nvaUr^  anl 
then  evaporating  the  folution,  yellowifli  pellicles  having  t 
faint  taftc  of  the  acid.  A  filtered  folution  of  boracic  aci4 
with  flaked  lime,  afibrd'fd  to  the  academicians  of  Dijon,  • 
copious  white  precipitate,  by  the  re- agency  of  a  fixed  al- 
kali. 
9.  V.  Fluate  of  LIME  \  the  combination  of  xht  fluoric 


imel^  ^  ^^*^  LiMF ;  is  abundantly  difperfed  throughout  the  mineral 
kingdom  of  nature.  It  appears  ufually  in  the  form  of  vcrj 
reguhr  cubic  cryftals,  of  various  colours,  and  of  an  icy  01 
vitreous  trrmfparency.  Its  fracture  is  fparry,  and  exhibit 
cubiciil  plates  nppenring  as  if  cracked  at  the  furfacc.  It  i 
broken,  when  l^nick  againft  ftecl ;  and  is  always  found  a 

mon| 
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m\  ores,  fcrving  to  them  as  a  bed  or  matrix.  T^or»K  vi. 
imes  fparry,  and  in  irrcgn'ar  mr.ires.  It  is  fome-i 
cd,  clouded  I  veined,  aod  often  green,  red,  rcfc, 
oloured,  &c.  Ten  different  remiirkablc  varieties 
e  been  parricularly  diftinguiOicd  by  naturalifls. 
right  are  cubic,  anddiJlinguilhed  as  beirjg  opaque 
.rent,  and  as  coloured  white,  yellovr,  rcddifii, 
iriolet :  One  is  in  oc^ohcedral  cryflals :  One  in  an 
lamclbted  mafs :  One  in  layers  of  various  thick- 
various  colours.  Eng'atid  is  very  rich  iu  calca- 
riTf.s.  Analyfcd,  thefe  natural  calcareous  flu- 
tfually  found  to  afford  various  other  extraneous 
ich  as  ill  ice,  alumin,  iron,  with  which  they  have 
xminated. 

1  to  moderate  Leat,  this  fait  becomes  phofphorcf- 
,  if  the  heat  be  urged  to  intcndty,  the  phofpho- 
eafes.  This  intenfe  heat  deftroys  its  green  or 
iiir»  and  makes  it  grey  and  friable.  Sudden  ex- 
ftrong  heat,  caufcs  it  to  decrepitate.     Throv/n  'r 

upon  a  red-hot  iron,  it  gives  a  momentary  bliic- 
olct  light.  Expofcd  a  ftcond  time  to  the  fame 
10  loni-^er  exhibits  the  f  me  phxRomenon.  A 
It  melts  it  into  a  tr.mfparcr .  iii  Torm.  In  its  fu- 
ll melt  along  v.itli  Ir,  q:.-:i:z  ^.y\i\  to  one- fourth 

weight.  Tt  is  ir.i'.lterab'c  !:.y  vit,  inrolubie  in  va- 
I  concentrated  rui:»huric  ncid  expels   thu  fluoric 

TLUATe  of  mmk.  To  accomplilh  this, — Put 
►f  powdcre'l  FLUi»  te  of  limk,  with  three  parts 
c  M(/,  togethjT  into  a  ghls  retorr.  Without  the 
\  of  cx:er*"il  heat,  th-  .nixtnre  oecomes  gradually 
fficrvefcence  is  produced ;  an^il  iluor-acid-gis  is 
r  A  part  of  the  corroded  filice  of  the  retort  is 

Aiblimcd 
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)OK  VI.  fiiblimcd  in  the  acid  gas  j  bwt  is  foon  precipttated  by  me 
Ir:  -.^  of  water  in  the  receiver.  The  nhrie  acid  alfo  decompi 
fll'ate  of  lime,  but  mth  phenomena  which  have  not' 
been  obfcTveii  with  Cufficient  accuracy.  The  muri^  a 
is  alfo  faid  to  Tcpsrate  ih.cjtuoric  acid  from  thb  neatrall 
Fluate  of  lime  may  be  employed  as  a  flux  in^aeU 
mineral  ores  ;  or  in  alTiys. 

VI.  Carbonate  of  limb  is  a  ftibftance  ezcecdiogl^ 
,g„^^fjbundant  in  nature.  It  b  found  in  many  diffirrcntfani 
"*"■  aggregation.  All  the  fliells  of  marine  animals,  are  rf 
fubfbance  chiefly :  Mountains  of  chslk,  and  the  foftcf  i 
ta  of  marie,  have  the  fame  compofition  :  All  thoft 
of  which  the  niturallft  numbers  fo  manydiiTcrcnt  i 
and  which  are  accommodated  to  many  ufefiil  and 
mental  purpofcs  in  the  arts  of  life,  arc  equally  of 
ous  carbonate  :  This  fubllance  is  iliHcilved  in  watery 
is  depofiied  6'om  them  in  incru  flat  ions,  in  flalaAice^ 
ftrata  of  alabafter :  AU  thofc  numerous  varieties  of  ^ 
crvAallizations,  which  are  known  under  the  general 
lation  of  calcareous  fpars,  confift  of  one  or  another  tjt 
calcareous  neutral  falls }  anil  by  far  the  greater  on 
tliem  are  C'M.careous  carbonates. 

The  fafl,  tliat,  in  thefi  bodies,  lime  is  comtMoed 
serial  and  an  acid  fubflance,  has  become  known  to 
mills,  principally  in  confequence  of  the  cxpcrimi 
difcoverJes  of  the  illin^rious  Black,  He  fird  taagh^ 
evinced  by  experiments  the  moft  fatisfaftory,  that  d 
earths  and  alWalis  were  fubjeft  to  neutralization  by  I 
ous  lubfiance.  The  fufceptibility  polTefled  by  thlt' 
fiance,  of  exiting  now  in  a  concrete,  now  in  a  gaze 
naturally  fuggefiei!,  that,  in  its  gnzcous  ftate,  iimoftd 
^xpanfion  to  the  prefence  of  a  quantity  of  heat  ffU 
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then  make  itfclf  perceptible  to  the  fcnfes :  and  the  BOOK  VI. 

.  Sect.  IV, 

inc  of  LAiENT  HEAT  was  of  coLirfc  iu^gefted  ;  to  be 


irds  modiiicd  into  the  Lavoisilkian  do^bine  of  ca- 
ic.      A   wide  lleld  of  philofopiiicjl  icience  was  thus 


open.     The  nature  of  the  gas  extricable  out  of  chalk 

other  earthy  nnd  alkaline  fubftances,  appeared  from  all 

more  conlidcrable  propeities>to  bcdit^crentfrom  common 

ttBofpheric  air.     This  dodb-ine  with  which  have  concur^ 

the  notions  and  ex|)eriments  of  Prikstlet  and  of 

great  SwediOi  chemills ;   enlarged  the  minds  of  che- 

in  general  to  conceive  the  poflibiiity  of  the  exiftence 

rrfa  variety  of  diiferent  gafes,  and  with  it  of  the  compound 

Bttnre  of  thoie  gafcs.     It  is  from  the  train  of  experiments 

■id  conjeiElures  which  were  thus  firft  encouraged  and  di- 

vfied  by  the  difcoveries  of  Black,  that  philofophers  have 

-ken  gradually  condudled  to  the  knowledge ;  that  heat 

affiimes  thoie  modifications  nor  a6h  that  part,  which 

fonnerly  afligned  to  it  under  the  name  of  phlogtflon  ; 

J  the  armofphcre  is  not  a  fimple  fubflance,  but  a  mix- 

of  aeri  form  com(x>unds ;  that,  the  greater  number  of 

ttediflferent  undecompoundcd  fubdances  in  nature,  are 

fcibepcib!e  of  tl;e  gazeous  form  ;  that  water,  acids,  gafes^ 

.ad  many  other  fubflimces  once  thought  fimple,  are  com- 

pomds :  that  heat  or  mloricy  while  ditHifed  in  fuch  abun- 

itatt  throughout  nature  in  a  free  flate,  exills  perhaps  in 

M  lefi  abundance  in  a  combined  Itate,  in  almod  all  mat- 

Im^  gazeous,  liquid,  or  even  iolid. — This  compound,  then, 

tf  LIME  with  carbonic  acid^  ex ii ting  in  nature  in  fuch  abun- 

dbncey  and  ander  a  diverfity  of  phylical  ;ippe;u^nces,  is  to 

fcehoten  into  a  powder  in  order  that  we  may  examine  its 

r^^MiAjl  qualities.     It  is,  in  this  form,  white  and  opake. 

JffgL  Son  fome  time  in  the  mouthy  it  contracts  the  fibres  of 

the 
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POOK  y\.  iiic  tonque  and  palate ;  but  has  not  otherwife  any  vcrr  ia 
_^^0^^  fihl'j  tade.  The  adtion  of  Hre  expels  the  acids,  and  difl 
fates  the  water  of  cr){iall:zation.  Diflillation  by  a  ftron 
beat  I  gives,  in  t)ie  receiver,  the  carbonic-acid- gas  and  d 
water  ;  leaving  the  lii.e,  as  a  refidue  in  the  retort.  Whfl 
ft:me  retorts  are  uled  in  this  diftillation,  a  part  of  the  ad 
gas  efcJi^es  through  their  Odes.  An  iron^retort  is  therdbn 
to  be  prepared  :  But  in  this  cafe,  the  aAion  of  the  wate 
on  the  iron,  always  affords,  with  the  products  of  the  CAI 
BONATK  OF  LiNfE,  likewifc  a  fmall  portion  of  gas-hydrogpi 
If  expofed  to  an  intenfe  heat  in  crucibles  of  clavy  the  flq 
a£t'ng  as  a  ibrt  of  ilux  to  the  CAKBONArE  of  limb,  makfl 
it  to  melt  into  a  glafs,  around  the  fides  of  the  cmc&k 
Pure  air  does  not  at  all  alter  carbonate  of  lime.  Hi 
•rays  of  the  fun,  aaing  \i\>on  it  in  a  humid  atmofphcrCf  tf| 
found  to  dellroy  its  tranfparency,  and  the  cohefion  of  Ml 
laminx.  Waters  running  o\'tT  beds  of  cretaceous  mittt^ 
fuch  as  thoi'e  of  Arcueil  near  Paris,  and  of  San  PhilippoSl 
Italy,  contain  calcarlgus  cakbonatc  in  foluiion.  It! 
by  depolition  from  luch  waters,  that  cretaceous  inGmfta* 
tii^ns,  ital:.^lit;:s,  and  firata  of  alabailer,  are  formed.  Mill 
ed  wiih  mice,  in  the  proportion  of  -^  cr  -I,  carbokate  til 
MMF,  operates  as  a  flux  to  that  pure  earth.  NeitlMf 
baryr  nor  m.i^relia  is  capable  of  acting  on  cakbonatb  01 
I.I  Ml.  in  the  hiiniiJ  way.  A  vitreous  combination  may  bO 
crtl^Ud  between  calcareous  carbonate  ard  thcfc  fiib' 
ftaTicc*?,  by  the  intei  vent  ion  of  a  ftroiig  heat.  The  tt 
phiiric,  t!ie  nitric,  the  muriatic,  and  the  fluoric  acids dk 
ccmp:ifc  this  i'alt  by  expelling  the  carbonic-acid-gaS|  tfi 
con\bining  with  the  bale.  An  effervefcence,  andafcnfitt 
cold  attend  this  dccompoiition.  The  boracic  acid  alfo,ilU9' 
ed  with  ix>wdered  chalk,  and  diluted  whh  a  lUiiiclcnt  qua*' 
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rof  water  decompofes  Carbonate  of  lime  with  finiilar  BOOKVi. 

r  Skct.  IV. 

btnomcna.      It   is  by  its  combination  with  the  carbonic 

nil  than  LIME  is  in  this  compound,  fo  much  more  folu- 

le  ia  water y  than  when  in  its  pure  ftjte. 

Spars  and  calcareous  matters  in  general,  adoni  the  cabi- 

pR  of  the  natural  hiflory  \  are  reduced  to  lime  for  all  the 

■a  of  th?.t  (;:  11  no -terrene  lubftancc;   in  mnrblrs  aud  ala- 

lificrs,  fervc  for  the  purpofes  of  the  llatuary  and  the  archi- 

WA\  in  ihells,  and  marlcs  form  one  of  the  niofl  valuable 

lores  which  are  knowit  to  agrlcuUure.     A  multitude  of 

ufcful  purpofes  in  the  arts  of  life  are  fatisfactorily 

by  the  ufe  of  the  natural  varieties  of  this  fait. 

VIL  Succinate  of  lime;  the  combination  of  lime,  with        .. 

ibcclnic  acid  *,  is  a  fall  In  cryAals,  and  of  difficult  folu-^thcr  cal- 

}  but  which  has  not  yet  been  particularly  cx;imined 


NEUTRAL 


ttnngh  all  its  relations.  salt*. 

VUI.  AcETiTE  OF  LIME,  IS  the  ncutral  fait  formed  by 
combination  of  lime  with  the  acetous  add.  It  is  form* 
by  the  Jecompolition  of  powdered  cahbonate  of  lime 
Ml  the  acetous  acid.  Its  cryfta!s  are  beautifully  needled, 
glofly  like  fatin.  It  I&  four  and  bitter,  and  liable  to 
ee  in  the  air.  It  is  decompofablc  by  lire,  by  the 
acids,  and  bv  the  fixed  alkalis. 
S.  Tartarite  of  lime,  is  an  almofl  infoluble  fait 
failed  by  the  coa:bIi.atljn  of  lime  uiih  the  tartareous 
«ii 

'3L  Oxalate  of  limb,  is  a  fait,  infoluble  in  water,  pul- 
Vmknc,  not  decompofable  by  £rc.  It  may  be  formed  by 
Ht  decompodtion  of  any  other  calcareous  ncutral  fait ; 
ftr  BO  other  acid  h;:s  fo  flrong  an  attraflion  as  the  oxalic 
toitac  lime.     It  gives  a  preen  hue  to  fyrup  of  violets. 

N  *  XI 


94. 

?5?™'  ^  Gallate  of  limk  is  a  fait  folubW  in  water,  «Ud 
s  fimned  by  the  combinition  uf  ihc  g'^c  acid  with  m 
(aliho-tcrrcQC  fubftancc.  The  g^lic  acid  dccompofo  c4 
careous  carbon;itei.  j 

XII.  CiTRATB  OF  liue  it  a  neutril  fait  in  wKich  tbei 
cid  adheres  with  great  tenacity,  but  whkh  has  not  yetbs 
tetf  particularly  examined. 

Xm.  Malatk  of  limb  is  a  peculiar  neutral  falt>  in : 
irregular  crydals  wluch  are  foluble  in  boiling  water,  in  H 
BCgar,  and  iu  the  malic  acid  itfel^ 

XIV.  Bikzoate  Of  LtME  is  a  lalt  of  which  the  p 
ticf  remain  to  be  cxaaiiocd. 

XV.  Ptro-lignit>  of  lime,  thi;  compound  of  l 
with  the  pyro-Iigoeom  acid,  has  not  yet  been  examiiied.i 

XVI.  As  liule  have  chcmifts  traced  the  relaiioni  ] 
prmo-MuciTE,  the  neutral  fait  formed  by  lime  in  c 
nation  whh  the  ftko-uucous  acid. 

XVII.  Lactate  of  mmi  is  a  deliquefcent  fait  foci 
by  the  union  of  lime  with  the  la^k  acid. 

XVIIL  Saccho-lactatb  of  limb  is  an  almoft  'oA 
bkfak.  • 

XIX,  FoeuiatB  or  limb  is  known  to  be  cryOalU! 
and  foluble. 

XX.  Pkussiate  of  limk  is  -z  combination,  wluch' 
folved  in  water,  exhibits  a  &tic  bright  yellow  coloWij 
which  is  cdeemed  by  ScHtELe  and  Fourcrot,  one  f 
bdl  ttda  that  can  be  employed  to  afcertain  the  p 
sbfencc  of  iron. 

XXi.  SiBAT^  of  lihi  is  a  crydallizable  lilt,  d 
polaUe  by  heat. 
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IL  Lithiate  of  lime  is  formed  by  the  combination  BOOK  VL 

r  acid  with  iime^   but  iias  not  yet  been  pariicui;u'lyi 

aed. 

UL  Phosphate  of  i.imf  is  a  Tilt  formed  by  the  com- 

m  of  phofphoric  acid  with  lime,  ana  is  fcarcely  folu- 

olefs  the  aciil  Iv  prcfcnt  in  excefs. 

ritr  are  ail  the  neutral  falts   which   limk  is  certainly 

a  to  form   with  any  of  the   acids,  whether  aerial, 

aly  vegetable,   cr  animal  in  their  origin.     Many  of 

require  to  be  much  moro  particularly  examined.  'J'hcy 

probably   be   advantagfouily  applicable  to  a  variety 

Ehil  purpofes  that   have  not  \ct  been  thought  of. 

is  a  wide  field  for  chemical  rckarch. 
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SECnON  FIFTH. 

OF  UAGHESIA,  AliD  VV% 

BOOK  VI.  JMacnesiji  is  an  earth,  or  latbcr  a  falino-temi 

i^^Ji^ftance,  which  nature  never  prcienti  to  us  in  a  pan 

I.        Dr  Black  firft  iixed  the  line  of  diflinfUon  betweea 

^j^J*"' NESiA  and  ^mej  An«l  he  alfo  was  the  Crft  who  « 

rcfpcAing   thdt  MAONEsiA  as  well  as  lime  and  (he  alkalit.  Was  a 

neutralized  by  carbonic  acid,  in  thofe  cafes  whic 

had  all  been  fufipofed  to  be  indeed  mild,  hot  ce 

pure. 

It  appears  in  a  white  powder,  which,  both  to  tl 
Qgaliiiei  of  and  the  finger,  rcTeiiibles  meal.  Its  fpecific  gravhy  is 
'  2,33.  It  has  no  taf^e  to  the  tongue,  but  is  purgat 
the  flomach.  It  communicates  a  pale  green  colour 
tinfturc  of  violets  and  mallows, — to  tumfole,  a  bb 
our.  We  know  not,  in  what  manner  it  is  fnt^ef 
aSeAed  by  light.  The  motl  inrenfe  ignition  does  w 
nor  dccompofe  magnelia,  but  is  capable  of  making 
traA  in  all  its  dimenGons,  fu  as  to  corrode  an  iron  { 
This  contraflile  property  Teems  to  refemblc  that  by 
alumin  is  firted  to  become  a  pyrometer.  If  heated 
retort,  it  ftill  retains  tenatioufly  that  water  wjth  wfai 
commonly  mixed,  but  acquires  a  very  difccrmble 
phorefcenct  Very  long  expofure  to  the  atmofphoe^ 
to  enable  magnefu  to  aitr^iSt  at  laft  from  it,  fonx 
portion  of  carbonic  acid.  At  the  ordinary  tcniperi 
the  atmofphere,  7900  parts  of  water,  are  required 
folve  1  part  of  magnefii,  ft  forms,  however,  with  « 
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5  a£tion  of  fire,  or  even  of  the  dry  atmofpherc.  Heat-  BOOK  vi. 
th  filicc  and  alumin  together,  magnesia  runs  with  i_r-^'-^J^ 
into  a  glais.  It  is  ufeful  in  medicine,  as  an  abforbent 
urgativc.  It  will  prefcrve  flcfli  for  a  long  time  from 
[aftion,  and  will  even  retlore  putretied  bile.  It  is 
»  make  camphor,  opium,  refms,  and  gum-relins  folti- 
watcr ;  and  to  form  fome  valuable  dyes.  It  forms 
the  acids,  the  following  neutral  falts.  j, 

SuLFBATE  OF  MAGNESIA  is  the  compound  formed  byj'f"'^"' 
aion  of  the  fulphuric  acid  with  this  lalino-terrenc  fub-  which  it  en- 
\m    It  is  obtained  from  Epfom  wells  in  England,  from^^"* 
It'fprings  of  Lorraine,  and  the  falt-works  of  Nar- 
s  in  France,  from  the  waters  of  Egra,  Sedlltz,  and 
{Jnits.  It  is  fometimes  found  cfHorefcent  upon  fchidi. 
^icedUly  devoured  by  birds  of  paiTage. 
b  ialt  has  a  very  bitter  tafie.     In'  commerce,  it  ap- 
in  finall  needles  terminating  in  very  fliarp-pointed 
Us.     When  regularly  cryftallized,  its  tafle  is  more 
» it  does  not  efflorefce  in  the  air,  and  the  cryflals  are 
diiicrent  form.     Its  cryilals  are  in  this  lad  cafe  fine 
■ngnlar  prifms,  terminating  in  quadrangular  py ra- 
its water  of  cryftallization  is  fuflicient  to  make  it 
tiUe  of  aqueous  fufion.    It  melts  by  the  moft  moder- 
It  into  what,  when  cooled,  appears  a  flia|)elers  mafs. 
f  intense  heat  brings  it  to  adlual  igneous  fufion.    Ex- 
ID  the  atmofphere,  it  lofes  its  tranfparency,  and  even 
S  a  Ibrt  of  flight  cfHorefcencc.     At  the  temperature 
^ducnheitf  water  diiTolves,  according  to  Chaptil^  a 
yaf  MAGNESIAN  sulpiiatE,  equal  to  itfelf  in  weight. 
diflbhres  a  quantity  equal  to  twice  its  own  weight. 
regularly  by  flow,  fpontancous  evaporation. 
Iccocnpoied  both  by  magnelia  and  by  lime,  which 

N  3  have 
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BOOK  TL  have  Arongcr  attr^iltioiis  for  the  fulphuric  acid.    Fo) 
into  a  foiutiun  of  magnlsun  suLrHi  r  i, »  fiiull  ()u>fiiflyi 
Ume-wAier,  or  I'ii^  vcrfi;  there  enfiics  a  |irccipiiatia(iirf ^ 
qtagncfia  and  of  calcareous  fulpb^ic     A  roluiion  of  || 
phatc  of  lime  mingled  wiib  a  foluiion  of  fulph^tc  oFinij 
IK&,  is  faid  to  afford  a  precipitate  of  tnagnelia.     Galea 
ons  nitrates  and  muriates  likewise  dccotnpnfe  fulptoM 
magncfia,  and  arc  in  their  turn  dccomi>orcd  by  i|.     OM 
derive  attraiTtioDS  appesr  to  niX  here.     Ber^auin 
that  an  Cwt.  of  magnelian  luIphaCe  contains,  if  in  ctjS 
19  parts  of  pure  magntHa,  33  of  fulphuric  acid,  48  of 
ter. ,    h  Is  ufed  as  a  purgative  medicine  -,  and  nioli 
which  arc  naturally  purg'tive,  owe  ihis  quality  to  tbc 
fence  of  MACNEi^iaN  sulphate. 

II.  Nitrate  of  magnesia  is  a  neutral  fait  forsd 
the  combination  of  nliric  acid  with  this  rallno-tcnreoAi 
ter.  It  is  ufually  found  in  what  Is  called  motitT'i 
iiiirc.  Birj^ithin,  by  a  proper  evaporation  of  a  fell 
this  fait,  obtained  the  fait  in  prifmatic,  (luadrangultTfl 
fpa^ofc  cryftals,  without  pyramids.  Ckapl^  rehics, 
himfelf  accidentally  found  in  mothcr-waicr  of  nitre,  t 
tratcd  to  45°  of  his  areometer,  a  non-deliqucfccDt  o^A 
maG.nesiam  nitrath,  prifmatic,  with  four  fides  vaj. 
flattened,  very  thick,  am!  very  (hort.  BL^GMAN  afoi 
MlG.VESiAN  NITRATE  ill  crjftals,  a  conftint  tcndencf  I 
liqucfcc  by  attrafting  uioifturc  from  the  atmofphecc. 
tremert-Dipn^ul,  on  the  contrary,  dtfcribcs  thUfj>[,a* 
difpoftd  to  efllorefce, — but  in  its  pure  cryftaiiine  l>3t^i 
able  to  dciiiiuiale.  The  tafte  of  this  fait  is  aatd  and  I 
It  readily  diflblves  in  waier.  It  is  .decompofaWe  b^" 
lime,  ar.d  the  alkalis.  The  fulphuric,  the  fli 
even  wi;Ji  tha  Iiclp  of  heat  the  boracic  a:id,  difc"' 
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'.  frnrr.  MACNtfUX  snitATB,  and  form  new  neutral  fiilu  book  y 

■i-iin  wUh  iht  MACNEsiA.     The  fulphalcs  of  all^^ 

.(■  lubjcfl  10  be  clecompofcd  by  macnilsun  m- 

K  r»itl,  btjl  with  little  prohabilit)-,  that  if  MAG- 

■MS  and  CALCARf ous  NITRATE  bc ditTolvcd  to- 

:■:  fimc  witcT,  the  latter  f^h  will    produce  a 

I  uf  the  toruicr.    It  is  probable,  that  magnenan 

^-loptci  in  ucdiciae,  might  aA  powerftdly  on 

.:-cop.omy. 

'.ri  PI   MACNR«tAi  ihc  fatuntted  combination 

aCId  with  iiACNBStA,  exiRs  in  all  natural  fait 

:  ill  all  wucn  which  contain  magntfian  fulphate 

It  U  obtained  in  cryiidla  by  conccntnition,  ^ 

-!ij  extreme  atid  fudden  cold,     lis  cryflals  arc 

>>f  ntinme  needles :  Its  folution  is  a  tranfparent 

-  rr.ifts  have  not  agreed,  whether  the  cryOah  tend 

I.  or  to  effiorefcc  in  the  air.    Tlic  action  of  firc» 

-.he  nemral  fjlt,  and  expels  the  acid.    It  it 

le  in  water.     To  obtain  it  In  cryftali,  is  a  mat- 

.'-  dilBniity.     Healed  in  a  retort  with  lllice  and 

:,ivci  Out  ils  acid.     Biryt  und  lime  precipitate 

■  lA  icam  ihis  fall.     From  the  mother-waters  of 

'xAt,  in  fait  fpring%  the  magnclia  which  thofe 

.:-ij  in  union  with  muriatic  acid,  may  be  preci- 

J  M  *  fniall  expcnce  by  mejns  of  lime-water.     The 

HJc  tud  the  nitric  acids  dccompofe  mausesian  MU- 

^  expelling  the  muriatic  atid  with  ertcrvcfcencc. 

J  faawcni   KsCNKBiAH  MORiAiE  and  the  al- 

I  Ixlts,  Ihall  bc  hereafTcr  explained. 

iHiTM  OF  MACNF.siA  it  it  f^t,  fcarccly  known.    A 

PlUONBsiA  put  into  a  fohitioii  of  j./ra>-u  aad  n 

'iTie  liquor  afTordi  by  fubrcquent  c»a- 

K  4  poration, 


.-V"^    I 
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BOOK  VI.  poration,  granulated  cryftals  of  an  irregular  form.  Er^ 
melts,  but  uoes  not  dccocnpcfe  this  fait.  The  other  9Cid^ 
attra<n;  the  magnesia,  and  thus  ieparate  the  ^oraric  tkH 
On  the  whole,  the  attradlions  between  magnesia  and  tors* 
etc  acid  are  certainly  not  v«.'ry  ftrong. 

V.  Fluate  of  MAGNisiA  is  3  fait  which  Bergman  on- 
ly,  has  examined.     The^w///r/V /zt'/i/diflblves  magnesia  witl^^ 
great  energy.     When  the  qu-intity  of  acid  is  nearly  fatun-  , 
ted,  there  is  a  great  part  of  the  newly  formed  fait  precipi-,  ; 
tated.     The  folution  afibrds  by  fpontaneous  evaporatkia,^   - 
a  fort  of  tranfparent  froth  which  hangs  oh  the  fides  oftk.  < 
veflcl,  and  confifls  in  part   of  long  cryflalllne  threadi.  j 
With  thefe,  are  obtained,  at  the  bottom  of  the  veilel,  fpt- 
thofe  cry  dais  in  hexagonal  prifms,  terminating  each  in  \ 
Abort  pjramid  which  con  lids  of  three  rhombs.     ETcntht*. 
extreme  violence  of  fire  alters  not  this  fait.     No  acid  hii  } 
ftrength  to  decompofe  it  in  the  humid  way.     It  is  wortlqf.  i 
of  a  more  particular  examination.  ^ 

VI.  Carbonate  of  magnesia  is  a  faturated  combiitt-. 
tion  of  MAGNESIA  with  carbonic  acid.  It  is  prepared  by 
precipitating  a  folution  of  magnefian  fulphate  with  carbon- 
ate of  pctaih. 

It  has  g^-ncrally  an  earthy  appearance,  an^  is  in  the  form 
of  a  white  powder.  It  mny  contain  the  acid  in  a  greater 
or  a  fmaller  proportion  :  And  its  properties  vaiy  with  thc^ 
proportions  of  the  acid.  Its  tafte  is  crude  and  terrene.  It 
affcfts  the  inttftinos  with  a  purgative  power.  Expofed 
to  heat  in  a  crucible,  it  lofl*s  both  its  water  and  acid.  The 
difengagement  of  the  acid  gas,  makes  it,  upon  this  occafi- 
on,  bubble,  and  exhibit  on  the  furface,  the  motions  of  ^ 
fluid.  A  thin  vapour  arifing  out  of  the  cnicible,  depofitcs 
on  contiguous  bodicsj  a  port:  jii  cf  ibe  oiagncfia  carried  off 

bv 
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le  carbonic  aciJ.  A  bodv,  even  if  warm,  but  ftill  more  BOOK  vi. 
id,  attracts  the  Ult,  it  call  into  the  crucible  during  the  ^^'^^'  ' 
:fs  A  bluclfli  r-'bol'phoric  light  is  produce^  toward 
md  of  the  operation.  I  he  ufe  of  a  pneumato-chemi-r 
pparatus,  durini'  tliis  proc.fs,  cnnb'.cs  us  ro  obtain  the 
r  and  the  acid  which  arc  evnnoratcd.  An  hundred 
ids  of  fait  may  contain  about  25  or  30  of  the  acid,  30 
ater,  40  cr  45  of  pure  magnesia.  From  expofure  to 
KT,  HAGNCsiAM  CARBONATE  undcrgoes  no  vcry  reuiark- 
alterjtion  :  Yet  a  very  liumid  atmofphere  makes  it 
nc  the  form  cf  fmall  clods,  and  exhibit  the  appeamnce 
commencing  dciiqiicfcence.  Heater  diilblvcs  but  litt!,^. 
htt  fait.  A  (p;nntity  of  mngncfian  carbonate  mingled 
%  a  fmall  portion  (?f  water,  compofcs  a  fort  of  pafte  cf 
e  tenacity.  D  luted  in  a  very  large  proportion  of  wa- 
II4GNESIAN  cap.eonaTe  dillblves  ilowly  in  the  propor- 
lof  a  quarter  cf  a  grain  of  the  {alt  to  an  ounce  of  the 
L  Pure  earth  does  not  decompofe  magnesian  ca^- 
lATE.  Liiqe  ablrrj(Sls  the  acid.  The  alkalis  dccom- 
bthis  fait.  The  falj.huric,  tl:c  niiric,  and  the  muriatic 
It  decompofe  m.^gnesian  careos^te  by  combining  wit!i 
XAGNESIA.  It  ftcms  howc\er  to  be  rather  the  fire  than 
new  acid  which  on  thcfc  occallons  expels  the  carbonic 
gtt.  Water  cciitainiirg  carbv)n:c  acid,  dilToIvcs  maG- 
lA  with  much  more  cncrgv,  than  cm  be  exerted  upon  it 
iDre  water.  There  tuktrs  plact  on  this  occafion,  afuper- 
ntion  of  the  carbonate  o?  maCkesia  with  carbonic 
•  The  iblution  gives  a  green  tind  to  fyrup  of  violets. 
I  ezpek  the  cxcefs  of  acid ;  but  even  co:;gc'i;ition  docs 
fcparaze  the  magixfia  from  the  water.  The  heat  of 
^  52'  Fahrenheit,  gives  to  this  folution  a  milky  con- 
ICT.     Scddeii  cold  make:  it  r.jrin  tranfparent      Siov/ 

evaporation 


1103  Magnefia,  and  iu  Compouniit 

>OOK  VI.  craporatioD  gives  the  mogmcsiah  CARsoMATiuiliccntrpbcii 
^— >^^/fal  malles  of  needleJ  cryftaU  with  divergent  threads  TTi 
needles,  cxamincil  by  the  cnicrolcopf ,  appear  to  be  lone  Sx 
fided  prifms  truncated  with  a  he:(a.goti,  and  rercmhlioi 
certain  fpars.  Cryftals  of  magnksian  caRBOkatr  may  14e 
wife  be  obtained  by  cxpofing  to  the  air,  for  a  fiw  day*,  I 
folution  of  this  fait  precipitated  by  heat.  A  folutjon  d 
MAQHEsiAN  cabdonate  prepared  for  the  laboratory,  mil 
often  depofite  at  ihe  end  of  a  few  days,  even  in  well  fto^ 
ped  p1)i.4ls,  no  fraall  quantity  of  vct7  fine,  briglit,  fnafl 
needles  which  the  magnifier  {hewi  to  be  lix-fided  pliliaB 
There  is  no  reaflion  between  magnesian  cATteoNATS ia| 
tliofc  other  neutral  falts  which  are  formed  with  the  a!k^ 
The  Calcareous  nctitral  falls  are  decompofablc  by  carM^ 
ATE  OF  MAGNtsiA ;  for  the  atlraiflions  between  limC  Jt/t 
carbonic  acid  arc  very  ftrong.  Magnesian  CAcBONiTli 
bcft  obtained  for  ufe,  by  pouring  a  hot  folution  of  ru^ 
fian  fulphate  into  a  folution  of  carbonate  of  poiath. 
precipitate  of  magnesian  cahbonate  is  thus  obtained.  ^ 
a  purgative,  magnesiak  casdonate  is  preferable,  in  ti 
cine,  to  pure  magnesia.  As  an  abforbent,  pure  maO"UI 
is  to  be  preferred, 

Vll.  Phosphate  of  hagnksia  Is  a  neutral  fall  wlwdl^ 
cafily  formby  exhibiting/>Ao/^AwKi7f;(/(oma^n^ij«.»arii 
The  carbonic  acid  is  cxpi'Ucd;  :ind  the  pte/fhorU  a  iJ  fti 
with  the  MAGNESIA,  a  fcarcely  folublc  neutral  fall.  ^ 
coticentratcd  folution  affords  m  the  fpace  of  24  hC 
fmall  flat  needle  crydals,  very  flcnder,  fevera!  lines  in  hn 
and  cut  obliquely  at  the  ends.  This  fall  alTo  tahet  d 
the  form  of  a  tranTparent  jeliy.  Thcfc  cryftals  of  fl 
PHATE  OF  MAGNESIA,  if  expofcd  to  a  gentle  heat,  fiBI 
powder.    The  fulphuric  acid  dccompofes  iba  liti> 


M^tfi^t  end  Us  Comptundt.  ao, 

Vm,  SucciN^Ti  OF  HAGMSsiA  fortTicd  by  the  combioa'  BOOK  v 
doaof  auCMKMA  with  the  ftitrinic  and;  decompofcs  'li^iunw^ 
AalHie'M'-fwb/,  and  u  itfclf  decompofabte  by  the,  fwcin- 
pu  of  li^  and  b^r. 

IX>  AciTiTs  OT  MiGKEfilA  fMTfnetl  by  the  combinatioa 
ifiB^acfia  with  acetous  aciJ,  is  extremely  folublc  in  wa- 
!fcr,  decofnpolable  by  fire,  baryt,  lime,  the  mineral  acids, 
^adtbe  alkalis  i  fubjcfl  to  aSbrd,  not  cryflals,  but  by  eva- 

ntion,  B  vifcid,  deliqucfcent  mafs. 

X,  TlKTAKlTE  OF  MAGNESIA  Is  3  fait  of  Whlch  We  IcnOW 

^,  that  it  appe^  not  in  a  cryllaUine  form,  but  as  =  gc- 

^KBs  matter. 

,'<ZI.  Ftko-Tjirtarite  of  uagmisia  is  indeed  a  peculiar 

IKral  fslt.    But,  iis  cualilies  have  not  yet  been  examinee^. 

ZU.  OxAMTE  OF  MAGNESIA  is  the  Combination  of  r^^- 
igfit  with  what  is  called  the  oxalic  aciduiam.  It  is  a  white 
kin  powder,  decompofabte  by  fluoric  acid  and  by  baryt. 

SIL  Gallatb  of  magnesia,  the  combination  of  this 
■■D-Un-CQC  fubHance  with  the  Gallii:  acid,  is  a  fait  folublc 
I  ■Iter,  efpeci^ily  wiicn  there  b  an  exccfs  of  the  bafc. 

ZIV-  CiTEATE  DF  MJGNE5IA  is  a  fall  which  we  know 
to  form  with  the  citric  acid,  but  which  has  not 


'tX9t  Malatb  of  MAGNESIA  15  a  deliquefccnt  fait,  the 

MbifudDn  of  magnelia  with  the  tna/ic  acid. 

XVL  BtHZOATB  OF  MAQNEsiA  IS  3  ncutral  fait  of  un- 

pom  properties. 

^XVJL  Frso-LiGtitTE  or  magnesia  has  not  yet  been 

Ftko-wscite  or  uAG»istA  is  as  little  known 
<ibe  te^irg  f'lt. 

XIX. 


Mapufia,  end  itt  Cemftmnit. 


BOCK  VI.     XIX  Campbokate  of  magnssia  u  a  pulverulent,  &■  ■ 

■k^-^r-,t_  "Die  Jalt.  "^'■ 

XX  Lactate  of  hagnma  exhibftt  idttf  id 

cent  cryftals. 
XXI.  Saccho-lactati  of  macnisiA  is  almoft 
XXn.  FoELMiATi  OF  MAGNESIA  U  decompofablc  b^ 

lime,  and  the  fixed  alkalis. 
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SECTION  SIXTH. 


OF  POTASH,  AND  ITS  COMPOUNDS. 


UILICE  and  alumin^  have  been  named  by  the  chemifls,  BOOK  Vf. 
tARTHS  :  baryt^  lime^  and  magnfsia,  they  have  called  sali-    ^^^' 
KO-TKRRENE  fubftances  :  we  now  enter  upon  the  examina- 
tion of  POTASH,  a  lubftancc,  to  which  withyjiZi  and  ^^'«> ^igu^Aied' 
■for,  they  have  given  the  name  of  alkalis.     We  ihall,  m^iom Eartbu 
tlus  book,  have  occafion  to  examine  fome  other  fubflances 
.  of  recent  difcovery,  which  have  been  ranked,  with  the  two 
mentioned,  under  the  common  character  of  eakti^is. 


The  word  alkali  is  of  Arabic  origin.    It  is  originally  the       ^. 
of  a  plant.  The  aflies  of  this  plant  afforded  to  the  Ara-  iiJ^namc 


: 


bians,  an  ufeful  fait,  ti»  which  they  naturally  gave  the  famea^^ali*. 
name.  It  was  afterwards  perceived,  that  the  mineral  natron 
.refembled  in  its  properties  this  vegetable  retlduum,  fufH- 
cicntly  near,  to  be  dil\ingui(hed  by  the  fame  generic  name. 
Hence  the  diftin^lions  of  the  mineral  and  the  vegetable  al- 
kalL  From  the  foot  of  fires,  of  which  camel's  dung  was  ufed 
as  the  fuel,  was  obtained  a  third  faline  fubfiancc.  This  had 
received  the  name  of  amtncniac.  Bur,  upon  cxaminution, 
k  was  found  to  poCcls  certain  properties  in  common  with 
tke  two  alkalis  already  known.  It  was  therefore  num- 
bered wiih  chem,  as  a  third  alkali.  Its  volatility  aflbrded 
a  fpecibc  difference,  to  diftinguilh  it  from  the  two  former. 

Thcfe  alkalis  agree  in  having  an  urinous,  acrid,  cauflic         5. 
tafte;  in  turning  green,  the  fyrup  of  violets;  in  exciting ^^^^1^°°^^ 
heat,  arhen  they  unite  with  water;  in  ablbrbing  moiduretl^e  ^ilk'tli*. 
and  carbonic  acid  (;as  from  the  atmufphere ',  in  dificlving 
earths  by  the  force  of  their  tendency  to  combination  ;  in 

rendering 


&o6  Pctq/b^  and  its  CctipMndth 

BOOK  VI.  rendering  o'lls  mifcible  with  water.     The  £ftin£Ko: 
Sect  VI. 

'  the  aikalif  from  the  acidsy  appears  to  hive  been  one  oi 

fleps  in  the  progrefs  towards  fcientiiSc  claflificatio! 

chemidry. 

PoTAsiif  othcnvife  called  the  vegetable  alkali,  was 

4,        known  in  a  llatc  of  perfect  purity,  until  diftovercd  bj 

J?*'''faJ   ^^^^^-     I^  '5  ^^^»^^»  ^^*  ^"^  *'oi'^-     If  diffolrcs 
contexture  of  the  (kin.    It  gives  to  fyrup  of  violets,  a 

green  colour,  much  more  difcernible  than  tliat  which 
caufes  the  fame  fyrup  to  afliime.  It  at  iaft  turns  the 
ginal  colour  to  a  brown  yellow.    ■ 

We  know  not  in  ;vhat  manner  ligt:  adcAs  this  lalt. 
isprii'cipalA'*^  *^  ^^°^^   veflels,  it  is  foftened,  and  foon   lique 

hemical     Poured  upon  a  fmooth  hard  furface,  it  cools  into  a  w 
clauoof. 

opake  mafs.     Only  the  mod  intenfe  heat  is  iufficien 

volatilize  it.     In  the  open  atmofpher^s,  it  attracts  moifl 

diiTolves  into  a  liquid,  and  abforbing  carbonic  acid  I 

the  atmofphere,  gradually  paflcs  into  the  ftate  of  a  nei 

fait.     Its  weight  is  now  increafed. — In  water,  it  diffi 

very  readily ;  excites  at  the  fame  time  a  conOderablc  I 

and  a  foetid  lixivious  odour.     The  folution  is  colooi 

Evaporation  to  drynefs  in  clofe  veflels,  is  rcquifiie,  to  1 

rate  the  fait  from  the  folvent.     The  aftion  of  oxygen 

azote  upon  this  alkali  is  unknown.     Silire  combining  ^ 

roTAsH  in  the  dry  way  and  by  heat,  Is  thus  brought 

fudon  :  And  the  compound  into  which  thefe  two  fuU 

ces  run,  is  the  well  known  common  glass.     The  a! 

may  be  detached  by  acids  :  And  the  JUice  wili  thei 

obtained  pure,  in  a  precipitate.     In  the  aft  of  mal 

glafs,  the  purity,  the  proportion,  and  the  complete  ft 

of  the  Ji/iii  and  the  po fash  employed,  are  the  piin 

things  to  bt  attended  to.    Some  other  matters  are  ini 

fenei 


.« . 
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ally  added  to  thcfc  two,  for  the  purpofc  of  rendering  BOOK  Vf. 
{lafi  more  wcight-y  and  tranfparenty  ami  to  give  it  *" 
other  ufeful  qualities.     The  ph;cnoir.cna  exhibited 
I  POTASH  a6ls  on  alumina  are  not  yet  wrll  known. 
k  baryt,  magnefia  and  lime,  it  is  capable  of  coTibinn- 
With  fulphur,  it  forms  what  is  called  ftilphure  of 
I.     It  has  been  iuppofcd  to  be  perhaps  a  combir.ation 
■r  with  aai9te.     It  is  extracted  by  lixt'mation  ancl  fubfe- 
tt  €OHcintraticn  from  the  afhcs  of  wood,  fenis,  and 
r  vegetables.     That  impure  potafh  which  we  meet 
t  in  commerce,  is  obtained  from  North  America,  cr 
I  tiic  Northern  countries  of  Europe.     In  Ciir^cry^  it  is 
I  to  corrode  tlie  fkin,  and  to  produce  inflammation  and 
■ration.    The  following  are  the  neutral  falls  into 
dkk  enters. 
•  SuLFATi  OF  POTASH,  the  combination  of  potash  with        ^« 

.    r  \       1  •  i_  I  ^  '*-  neutral 

IBLIIjRic  acid,  is  a  neutral  fait  which  rarely  appears  f^^i-^  „riiich 
he  mineral  kingdom  of  nature,  but  is  contained,  in  *'  ^"^ »"•• 
I  qaantity  in  a  few  vegetables.     It  is  generally  more 
sfilmrparent.   Its  cryftals  vary  in  form  and  magnitude. 
r  flow  £Drmation,  they  fometimes  afTume  the  llgurc  of 
ided  priims  terminating  in  two  hexahxdral  pyramids, 
k  Uke  rock-cryftal.     If  obtained  by  rapid  evaporation, 
^/tbh  are  agglutinated  into  one  mais  in  a  i'olid  crufl:, 
Ev&ce  of  which,  is  covered  with  fmall,  irrognbr,  pyra- 
cd^pflKB.     Or  a  folution  expoicd  to  ^cnUc  ipontane- 
prsporatkm  by  the  heat  of  the  atmofphcrc,  will  afford 
l|ftalf  in  twelve-fidcd  folid  ligurcs  joining  at  the  bafe, 
bmcliinrf  feparated  by  a  fliort  iix-/ided  prifm. 
ItrHATS  OF  POTASH  has  a  very  difagrceabic  bitter  taAe. 
^idgoei  little  alteration  from  the  aiH^ion  of  fire.     On 
Im  coal^  indeed,  it  decrepitates.     Lxpofed  to  cold, 

in 


1 

t 
f 


)8  Potafb^  tnd  its  Csmpsmidim    -  I 

30K  VI.  in  a  ftate  of  fufion.      be  ^mes  an  opakc  mafs,  friaUe  an 

tCT.  VI 

'  fuluble.     A  ftroiig  tire  -jrings  h  uizo  fulion.     If  kept  far  j 
a  while  in  fuiion,  and  in  an  open  v^cl,  it  is  volatillzaii 
without  dcc^mpolltion.     Fro.n  air  it  fu£:rs  no  altentiaoi 
In  cold  IV  iter y  it  is  fcirc«:ly  folubie;  in  hot  irttcr,  it  is  (DA 
foIvcJ  in  thw'  proportion  ol  i  part  to  4.     It  is  cryflaliiwl 
partly  by  cooling,  but  Itlll  mere  by  ciaponicion.     It  coo*,] 
tains  b  it  little  water  in  crvftals;  arJ  therefore  is  not  liibfe'i 
to  dcliqucfcc  in  the  air.     It  dcc:  not  .:il  at  ail  on  ihe  fiaH-j 
pie  earths.     It  is  d«:conipcUblc   by   b<:ryt,   which  has  i- 
ftronger  ^iHinity  than  po:r.-.h,  with  the  fulphuric  acid,   NofI 
ther  lime  nor  magnefla  adls  on  suLP!i.\T£  of  potash,    k 
may  be  fupertaturatcd  wi:h  ful/unc  a  if:  And  the  vol 
neutral  fait  thus  formed,  will  exhib'C  lomc  p^xul.ar  prDp»  | 
ties.     The  Mine  arid  detaches  the  pctafh  into  a  new  mtffil 
coaibination  :  The  muriatic  acid^  too,  decompofes  fulphtfe  \ 
of  potaGi,  in  order  to  form  muriate  of  potafh.     But|  U 
neither  of  thefe  two  cafes^  is  the  whole  quantity  of  tU 

fulphate  of  potajb^  diflblvcd.     Carbon  and  Icverai  mctaffic 
fubftances  convert  sulphate  of  potash  into  a  sulphcv 
OF  POTASH,  by  detaching  the  oxygen,  the  acidifying  prio» 
ciple  of  the  acid.     1 00  parts  of  sulfate  of  potash,  coo-  '• 
tain  52  of  potaih,  40  of  fulfuric  ;:c:d,  8  of  water.     It  nay  . 
be  prepared — by  a  direft  combination  of  the  fulfuric  aeii 
with  POTASH  ;  by  dccompoling  with  tht  fu/furic  acid,  other 
neutral  falts  in  which  there  is  pctafli  cont«iined  ,  by  ufing 
potafh  to  decoinpofc  terrene  and  metallic  fulphuric  filts; 
It  has  been  obfcrvcd  by  Chaptal^  that  sulfate  of  potasB 
may  be  obtained  from  the  analyds  of  tobacco. — Thtfil^ 
phtre*MS  acid  forms  with  potafhi  a  peculiar  neutral  fait  in 
ten-iided  polyhxdrons  or  in  two  tctrahsedral  pyramidsi  Clit 
towards  the  bafcs     It  is  bitter,  folubic,  dcliquefcent.     k  is 

liable 
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dbk  to  be  dccompoicd  by  all  the  minerali  and  bj  many  of  BOOK  vz. 
bcir^eable  acids.    It  is  denomiuated  sulphxtb  of  pot-, 
dB»    SuLVATE  OF  fOTAsh  is  givcn,  in  medicine^  as  a  fol- 
NEtt  and  purgative.    Sulpbitje   is  convertible  into  sul- 
nn  ov  POTASH  by  expoiure  to  the  atmofphere. 

IL  Nitaatk  of  potasu  is  othenK^ife  named  common 
ttns;  or  SALTPETi^.     It  is  a  (aturated  combination  of 

■ 

^  mtac  gciii  ^Ith  pUafif.  It  is  very  abund;imt  in  nature. 
biilinmcd  \7herever  there  arc  animal  and  v^etable  fub- 
Swcip  a  ftatc  of  progreiQve  putrefaction  ^  is  obtained  in 
^ntlKity  from  cretaceous  earths;  is  formed  in.  ftcads 
the  purpofe  of  aSbrding  it>  in  fiaUes  and  cow- 
in  ditches  and  covered  iheds,  on  the  walls  of  old 
even  in  the  roads  which  are  mtich  trodden  by  ihccp 
iBf  other  cattle. 

IbnATE  OF  POTASH  cxifts  In  ilx-fided  prifmf;,  termi* 
^iBg  m  dihsLciral  pymintds,  or  cut  at  the  ends  ilopcwire, 
%d  often  channelled  from  cme  tnd  to  the  ether.  It  has  a 
fjiift  tafte.  It  ahers  not  the  colour  of  fyrup  of  violets.  It 
■iqy  liable  to  alteration  from  hc:*t.  Expoil-d  in  2,  cnici- 
Wto  the  aClioD  of  fire,  it  b  foon  liquefied  by  an  adlual 
jlpBOBf  fiifion.  by  ccolicg.  It  con^rerils  from  this  fufion 
Vibst  b  cailed  cryfiaUmin^-nI,  Coiitiaucd  cxpofure, 
the  luiion,  to  tho  action  of  i^re,  vt^Juces  mtkath  of 
MB  to  fimple  potaih  ;  dirpcUl  .ij  :ii-^  acid.  At  a  cer- 
this  continued  'applia.n:/n  01  htrat,  the  nit- 
viBbe  found  convened  into  NiraiiE  oi>  i-otash 
partial  diiSpation  of  the  aciJ.  In  il\e  nrcp<irc>fion 
rul  for  mcdica!  p'jrpcfws;,  it  is  ncrceflhry  tc  be- 
oC  cxpofing  the  fuiing  nitre  to  heat,  L-^r  ti'>o  lon^?  -a 
^.iif  tiooe.     Ezpofcd  in  contac'c  wuh  ether  comburiiblc 

rtothea£lion  of  fire,  nitraiX  of  rorA^n  i^jJcco-r,- 
O  IVKL-il 


k 


I 

I 

.1 


1  J  c  -^-*-?^» 


'9  ^ 


—  -  ^- 


«5r?^rr>m  C!  ir**..**- 


''J  pXTt'yjV-ifrr  from  iont  ct  ti 
I  r  of  chircosil.     The 


>w  ^b 


gftnilt  htz*  frir  drying,  znd  inc6aa  in  1  sbtkI 
{^U2C«  it,  at  the  bft,  for  ufe  as  goo-pcvf^r. 
th«Ji  prepared,  may  be  again  diSbtTsi  br  ri;xinn^  k( 
kn<i  unwaftien  to  the  action  of  a  mc^eriie  £rs.  Ai 
mixture  of  nirre,  fulphur,  and  durroal,  wkaAsi 
Julminaiing  prwdfr^  mzj  be  prepared  of  3  oooQes  of 
I  of  powdered  fulphur,  and  3  of  carboxiatc  of  f 
J'^vder  cf  fyficn  is  mode  of  3  parts  of  nhre,  1  of  M 
I  of  favz-duft*  'i'his  will  melt  a  fmall  bh  cf  coppc 
niJt-fli^ll,  wi'Jiout  d'iftroying  the  (hell.  S:i!fiurirm 
made  in  Ln;;hnd  and  Holland,  for  Ibzne  tinie.  brthc 
buftion  of  fulphur  and  nitric  acid  together.  In  large 
](}r,ni  of  yhkf  in  the  pro{)ortions  of  8  parts  of  foljd 
r  pare  of  nitre.  Sulpturic  acid  may,  however,  be  ms 
a  lc(i>  ex  pence,  by  burning  fulphur  on  gridirons  in 
r  lumbers  lined  witli  lead.  The  cl^us  of  nitre  is  pre 
hy  the  detonation  of  different  combuflibles  with  nitr 
potndi,  in  clofe  vefTcls.  The  refidue  which  rem;u]U 
the  detonation  of  nitre  with  charcoal  in  a  crucible,  i 
\ii  he  nitre  fixid  by  charcoal i  but  is  properly  nothinj 
ili:in  iMitafh  in  combination  with  carbonic  acid.  NiT 
^f  vo'VhVA  is  extracted  pure  and  in  its  perfect  cryfl 
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firom  thofe  matters  among  which  it  is  formed,  by  i*o-  BOOK  vi. 
I  in  boiling  water  in  the  proportion  of  3  or  4  parts  of  ^ 
ater  to  i  of  the  nitre, — and  by  fubfetjucnt  cooling. 
Brft  pellicles  which  arc  formed  on  the  cooling  liquor, 
»  be  ficimmed  off  and  difpofed  of  apart,  as  being  only 
ite  of  ibda.  The  ufc  of  aihes,  and  repeated  boilings, 
lallj  enable  the  manufadlurer  to  f&parate  all  the  ex- 
falcs  ;  and  after  the  third  ebullition,  to  obtain  the 
OF  POTASH  in  large  irregular  mafics,  and  in 
crjftalljne  fticks.  That  which  is  in  irregular  matres, 
ig  little  or  no  water  of  crydallization,  is  the  iitted  for 
noan&Aure  of  gim-powder.  Ic  may  be  flill  further 
Bed  bf  new  folution  and  cryflalllzation. 
miATE  OF  POTASH  is  not  inalterable  by  Jtiue.  Dif- 
,  with  fand,  the  neutral  fait,  is  robbed  of  its  acid.  A 
ms  refidue  is  left.  Nitre  diftilled  without  an  inter- 
only  affjrds  its  nciJ  decompofed  into  gas-oxygen  and 
Oote.  Alumin  decompofes  nitre  ;  as  has  been  obferv- 
I  the  procefs  ufed  at  Paris  for  the  diftillation  of  aqu;i- 
L  Buty  it  has  been  fufpe£led  that  this  cffe<El  may  be 
Ig  to  fbme  impurities  in  the  aluminous  earth.  Baryt 
mpoScM  NITRATE  OF  POTASH,  and  forms  with  the  acid, 
V  neutral  fait.  Magntftay  limey  and  the  allalis  a£l:  not 
I  aitre.  Concentrated  fulpkuric  acid  poured  upon  ni- 
produces  a  difengagement  of  nitrous  acid  gas.  Woulfis 
ifatosy  above  defcribed,  was  ingenioufly  contrived  for 
pnrpofe  of  colleAing  without  lofs,  the  nitrous  gas  which 
i  from  this  procefs  in  didillatory  vefTcls.  This  is  a 
'good  pcooefs  for  obtaining  nitric  aci  1,  flnce  the  at- 
bns  between  fulphurk  add  and  potafh,  are  fuperior  in 

rto  thofe  which  fubdft  between  nitric  acid  and 
Concrete  Uracic  acid,  with  the  help  cf  heat,  dif- 

O  2  folv  cs 
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*°^^  foUes  NETRATK  OF  potaSHj — partly  by  means  of  its  fixi^, 
—partly  by  the  attra^lions  between  borack  adit  and  pocafh. 
Phoj'^heinc  iuid  alfo  by  its  fikity,  decompofcs  this  alkaline 
fait,  ID  the  dry  way  only. 

Nitrate  of  potash  is  employed  in  the  arts,  in  the  ma- 
nu&fturcs  of  gun-poivder,  and  in  thofc  Jbtxrt  of  nitre  and 
tartar  which  are  ufed  in  afflying  metals,  Stc.  In  medicinf, 
it  b  giiren  in  doles  of — from  lo  or  12  grains  to  i  \  dnchiu 
at  more,  as  a  quieting,  cooling,  rc&c(hiog,  diuretic,  antirep*  , 
tie  remedy,  &c.  100  grvnsof  the  cryAals  of  nitre  contaoi 
30  acid^  6^  alkali,  and  7  water.  Seven  parts  cf  water  dii- 
folve  I  pari  of  nitre  at  the  temperature  of  Oo"  Fihrcnbtit. 

IIL  MdkiaTe  of  ?otish  ii  a  faturated  combiaatioa  of 
potafh  with  the  muriatic  acid.  It  is  frequently  met  wiA; 
in  nature;  but,  never  in  large  quantities  togeibcr.  It^ 
formed  in  fca-watcr,  in  the  water  of  fait  fpriogs,  foim 
in  the  fame  places  when:  nitrate  of  potafh  is  found,  iiiv 
getable  allies,  and  in  fome  animal  humours.  Art  p 
it  by  the  dirc^  combination  of  the  muriatic  acid  wiAj 
tad),  by  decomposing  with  the  lame  allEali,  earthy,  31 
niacal,  or  metallic  fulphurcs,  or  by  decompofing  wubS 
riatic  acid,  fulphate  or  nitrate  of  poufh. 

Its  cryftals  arc  cubic,  but  always  of  a  confufeJ  i 
anccj  and  an  irregular  form.    In  fire,  it  decrepitates  I; 
fuddcn  rarefiifiion  of  the  water  of  its  cryAals. 
fallne,  pungent,  bitter,  and  difagreeable.     Contn 
pofure  to  hcnt,  melts  and  volatilizes,  but  does  not  ^ 
pofe  it.     It  is  tifefal,  as  a  Jfux,  to  cover  melting  n 
and  thus  fix  the  aftlon  of  other  fluxes  put  to  »A  1 
It  fcarcc  attrafls  maiJluTc  from  the  air.     About    j  ( 
cQld  ftatc^  are  neccfTary,  to  maintain  1  part  of  tiib  s 
folution.     AJumn  feems  to  decompofe  h^   fiir  a 
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icA  may  be  obtained  by  diftilling  muriate  of  potash  BOOK  V 

irith  clays.     Siliceous  earth  a£ts  en  it  in  the  fame  manner,  i 

'Ba^  feizes  the  acid.     Magnefia  and  I'rr.e  produce  no  alte- 

ndon  upon  this  fait.     The  ftdphnric  and  tlic  nitric  acids 

filciigage  the  muriatic  acid  with  efiervefcencc.     In  the  cafe 

oE  the  If  0B I  ATE  t)F  POTASH  being  dry,  this  phsenomenon 

ii  peculiarly  Arlking.   The  horacic  acid  ILkcwife  decompofes 

HQIUTE  OF  POTASH  by  diftillation.     Neither  the  fiuoric 

Mr  the  carbonic  acid  a£ls  in  any  way  on  muriaied  pota/b^ 

aUbtt/u/phaU  nor  nitrate^  whether  of  potaih  or  foda,a£t8 

qoRdiis  fait.     Muriate  of  potash  is  not  at  prefent  ap- 

fiodlDany  ufe,  either  in  medicine,  or  in  the  arts.     loo 

fOaiof  muriate  of  potaih  contain  29,68  acid,  63,47  aU 

$f»  Borate  of  potash  is  a  fait  which  may  be  formed  by 

ttofaBninz  potash  with  the  boracic  acid.     Such  is  the  refi- 

fhe  produced,  when  nitrate  of  poiafi  is  decompofed  by  the 

C  of  Uracic  acid.     This  rciidue  appears  m  a  white  half- 

la($,  which,  when  diflblved  in  water,  affords  fmall 

4    It  is  fuCble,  foluble,  fufccptible  of  cryftallization, 

D&ble  by  pure  acids. 

;_.  V,  Fluate  of  potash  is  formed  by  the  combination  of 

;torASB  wtthj&!>^vV  acid.  It  appears  always  in  a  gelatinous, 

in  a  cryftallinc  form.     Its  tafte  and  effect  upon  the 

^are  acrid  and  cauftic.     Fire  difengages  the  acid ;  and 

tilice  which  was  fufpended  in  it,  then  melts  with  the 

into  a  glafs.     Fluate  of  potash  readily  diiTolves 

Its  faturated  folution  produce?  no  alteration  on 

of  nolets.     Linie  decompofes  this  fait.     Concentrat- 

»:  acid  cfiedls  a  fimilar  decompofition.      Tiiis 

ljb.]|i  other  rcfpc^s  little  known  ;  and  is  applied  to  no 
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loOKVi.  VI.  Carbonate  OF  FOTisH,  is  the  iaturatedcomhiai*. 
'  tion  of  carbonic  acid  with  potafh.  We  owe  our  kaovkdlp^ 
of  the  exigence  of  this  fait  to  Dr  Black.  It  u  oftcii  fiMdil ; 
ready-formed  in  vegetables,  and  is  obtained  firom  than  bf 
incineration j  as  well  as  from  the  tartar  of  wine.  It  oIf 
verts  the  blue  colour  of  fyrup  of  violets  to  a  green  \  hmM 
alkaline  tafte  ;  attra^  moifture  from  the  atmolphoet  il- 
readily  obtained  in  cryftals,  by  expofing  a  Iblution  of  pal  i 
potaih  to  the  carbonic  acid  gas  in  the  upper  part  of  i  iw>; 
rel  of  fermenting  beer.  Its  cryflals  are  quadrangolarpriifll^ 
with  (hort  four-faced  pyramids.  It  is  fubjeft  to  aboitiv: 
from  keat ;  affords  by  diftillation,  water  and  carbonk  idl|; 
and,  after  the  operation,  remains  in  an  irregular  mafi.  lOO; 
ports  of  CARBONATE  OF  POTASH  contain  20  of  add,  4lrf 
pure  alkali,  32  of  water.  When  fully  cryffadlized,  kilt 
fers  no  alteration  from  air :  Its  cryftals  neither  ddiqoiiB 
nor  efflorefce.  It  is  foluble  in  four  parts  of  cold  watav* 
in  even  a  fmaller  proportion  of  warm  water.  A  fenfift 
degree  of  cold  is  produced  while  it  unites  with  this  floili 
Is  is  cryilallizable  by  evaporation  and  cooling  conjiiiifil^< 
It  ferves  as  a  flux  to  vitrifiable  earths.  The  carbonic  add 
is  difcngnged,  while  the  alkali  runs  into  a  glafs  with  jHb 
Alumln  dees  not  a£l  on  carbonate  of  potafh  \  but  b  redud 
ble  by  it  to  a  vitreous  frit.  Baryt  detaches  the 
acid.  Litne  alfo  detadies  the  acid.  Lime'V/aterf 
into  a  folutlon  of  carbomate  of  potash,  gives  a 
tate  of  an  almoft  infoluble  fait  which  is  produced  bj  tl 
combination  of  lime  with  carbonic  acid.  Two  p^«"<*«^  1 
afhes  from  the  combuftion  of  hufks  of  grapes  with 
wine  ; — mixed  witli  a  pound  of  /hue  i  in  this 
immerfed  in  i5  pounds  of  water;  then  in  the 
iilteredj  evaporated,  and  in  the  rclidue  melted  in  a 
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We,  uid  then  poured  out  on  a  plain  furfacc  j— 
is  calletl  the  lifas  caa^9i.ut.  This  produft  is  merely  a  dirty, 
»iki!i,  not  very  cauiHc.  But,  pure  potash,  prepared  with 
lime  to  ablbrb  the  carbonic  acid,  is  the  beft  Aibftjnce  to  be 
nfcl  for  the  purpofes  of  the  lapis  caujiicui.  Magnrfta  does 
Dot  a£l  on  cahbonatc  of  potash.  The  fulphuric,  the  nit- 
ric, the  muriatic,  and  the  fluoric  acidf  tlecompofe  it.  With 
litat,  the  hradc  acid  eipels  the  carbonic.  The  before  de- 
fcribctl  neutral  falts  have  no  rea£lion  with  this  one.  It  is 
tukh  uTed  in  the  arts.  In  medicine,  it  is  employed,  in 
rnall  doECs,  as  an  aperient  and  difcufTive  in  obftrufUons  of 
dir  mefcDtery  and  the  urinary  pafTages. 
VU.  Phosphatb  of  potash  is  a  very  Iblubic,  neutral 
'  fill.  It  affords  by  careful  evaporation  and  cooling,  cryfl 
bli  in  the  form  of  tetrahadral  prifms,  terminating  in  pyra- 
nils  which  have  aifo  four  faces  correfponding  to  ihofe  of 
fl»e  prifms.  It  diflblves  much  better  in  hot  than  in  cold 
Wrr.  It  fwells  on  burning  coals,  but  does  not  eafily  melt : 
Wlen  mcliedj  it  has  no  longer  a  faline  tafte.  From  the 
uric  folution  of  filver,  it  produces  a  white  precipitate  i 
P  fcctn  the  nitric  folution  of  mercury,  a  yellowifli  white  pre« 
ci|utate.     It  is  decompofable  by  lime-water. 

VUl.  Succinate  of  potash,  the  combination  of  thii 
»^«able  alkali  with  the  acid  of  amber,  is  a  deliquefcent, 
crylUllizablc  fait  which  has  been  little  examined,  and  not 
fti  applied  to  ufc. 

IS.  AcETiTE  OF  POTASH  IS  a  ucutral  fait  of  a  pungent, 
acrid,  urinous  tafte.  Decompofed  by  the  aftion  of  fire,  it 
i&prds  an  acid  phlegm,  an  empyreumalic  oil,  ammoniac, 
tad  a  targe  quantity  of  ftrong  fmelling  gas,  confifting  of 
carbonic  acid  with  gas-hydrogen.  The  relidual  coal  con- 
tuns  a  {9od  deal  of  naked  pota(h.  This  fait  dellquefces 
O  4  in 
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BOOK  Ti.  in  the  atmofpherC)  and  is  eafily  feiaUe  in  water,    it  if  dp^ 
'  compofuble  by  diftillation  ^th  fulphnric  add, — ^in  the  pn>* 


portion  of  2  parts  of  the  neutral  fait  to  a  of  the 
a  tubulared  glafs  retort  fitted  with  a  recdver.  This  fikji 
fonned  by  the  combination  of  acettnu  acid  with  potalh* 
There  is  alfo  acetate  of  potash,  reiulting  firom  die 
combination  of  the  acetic  acid  with  the  (ame  alkalL 

X.  Tahtareous  AciDULUMy  is  a  combination,  chieflf  of 
a  Urge  proportion  of  the  tartarems  acid  with  a  fmall  qmHh 
tity  of  potafh  which  cannot  be  eafily  feparated  from  ib 
This  (alt  is  more  like  an  imperfeA  acid,  than  a  neutnlfilL 
When  very  pure,  it  is  irregularly  cryftallized.    Iti  tafle  ii 
four  and  lefs  vinous  than  that  of  crude  tartar.     EipoU 
to  heat  on  burning  coab,  it  diflfiifes  a  fmolce  of  a 
cmpyreumatic  odour,  and  becomes  black  and  carbonaceaA"^ 
By  diftillation  it  afibrds  a  phlegm,  acid,  and  flighdj 
loured  ;  an  oil  which  acquires  colour  and  confifiency,  wk  \ 
has  an  cmpyreumatic  fmell;    ammoniacal  carbonate;  t  ' 
large  quantity  of  carbonic  add ;  a  refidue  of  ;coal  wiudi 
when  lixiviated  without  incineration,  affords  a  larg^  pio- 
portion  of  potafh.    The  tartareous  acidulum  fufienoo 
alteration  ivonxi  watery  is  foluble  in  28  parts  of  boiling  w>* 
ter,  and  cryftalliices  irregularly  by  cooling.     The  ibiudoD 
reddens  tin<i^ure  of  tumfolc,  and  has  an  acid  tafte«     Expo- 
furc  to  the  air  decompofes  the  acid,  affording  a  predpitatt 
of  mucilaginous  flakes,  and  in  the  water,  a  reCdue  of  fisfw 
btnaie  of  f^ciajh,     Magrifjia  forms  with  this  acidulum,  afilto* 
ble  fait,  liable  to  decompofltion  by  fixed  alkali  \  the  (ilia- 
tion  of  which  afibrds  by  evaporation,  fmall  prifmatic  radi- 
ated'cry  (tals.    Ume  and  ckalk  both  a  A  upon  tliis  aciduloiik 
LJTTic  forms  by  combination  with  it,  a  new  fait,  which  ii 
fcarcely  foluble,  and  which  when  diflilled  In  a  retort,  1ea:vci 
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k  )p|TOph(iroiis  re£dne.  Chalt  gives  out  carbonic  acIdi^^OK 
vfakh  is  diffipated — or  obtained  in  the  receiver  ;  forms  a  ^ 
■ta{Htate  of  calcareous  tartarite ;  and  leaves  a  folution  of 
tetarite  of  potaih  in  the  fupematant  liquor.  Willi  the 
ftdis,  this  acidulum  readily  combines }  forming  tartarites 
rfpoCafliy  of  fodaj  and  of  ammoniac.  With  the  acids^  it 
fbnns  neutral  {alts  fimilar  to  thofe  which  the  fame  acids 
fbnn  with  potaih.  It  combines  with  the  metallic  oxides. 
It  if  modi  uied  in  medicine,  and  for  various  other  pur* 

T^Vf  a&xtk  of  potash — is  the  faturated  combination  of 
tke  fine  potash  with  the  tartareous  acid,  without  any  ex-^ 
ctfitfOcadd. 

^  Zt  Ptro-tahtaiiite  of  potash  is  formed  by  the  com- 
of  the  pjr9^artare9us  acid  with  this  alkali.     It  i^ 
[.to  be  foluble  in  cold  water,  and  cryftallizahle. 
XDL  Oxalic  acidulum  is  a  fait  formed  by  the  union  of 
with  oxalic  acid  in  proportions  in  which  the  alkali 
\j  fupcrfaturated  by  the  acid.     It  is  obtained,  by 
m,  and  cryftallization,  from  the  juice  of  forrel.  It 
in  finall  white  cryftals,  opake,  and  needled  or  lamel- 
Tlicy  arc  reprefented  as  being  oblong  parallelopi- 
The  tafte  of  this  fait  is  four,  poignant,  and  bitter, 
es  a  deq>  red  colour  to  tinflure  of  turnfole  and  blue 
*    4to  grains  of  this  acidulum,  aHord  by  dilViUation, 
gpins  of  (Irongly  acid  phlegm,  and  a  rclidae  of  160 
of  grey  fait, — from  which  may  be  obtained  15^ 
of  potaffa,  with  about  4  grains  of  concrete  fall  in  the 
of  the  retort.     This  acidulum,  when  pure,  fufFers  no 
by  expofure  to  air.     It  b  more  foluble  than  tar- 
acidnhim :  960  parts  of  boiling  water  have  been 
i  to  difipire  675  parts  of  this  fait.     It  combines  with 
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K)KVi;bai7t,  magnefiai  fodai  and  aounoniac;  bdecool^oiedDj 
*  lime.  100  grains  of  chalk  decompose  137  grauns  of  oka' 
Lie  ACiDULUM.  A  precipitate  of  cakamus  neaiau  b  fh» 
tained:  And  the  fupernatant  liquor  afibrds  carbonate  oi 
petaih.  Sulphuric  acid  favours  the  dilengagement  of  th 
oxalic  acid  from  the  acidulum  by  means  of  heat.  IKi 
nitric  acid  decompofes  the  acidulum,  and  (eparates  the  al 
kali.  /  The  metals  are  liable  to  be  a£led  upon  by  this  add! 
ulum. 

Oxalate  of  potash,  the  faturated  combination  of  lo 
TASH  with  oxalic  acid^  is  very  foluble  in  water,  and  deootfi 
pofable  by  the  a£Uon  of  the  mineral  acids. 

XIII.  Gallate  of  potash,  formed  by  the  comfabntni 
of  potalh  with  the  gallic  acid^  is  a  fait  of  which  the  prcfCK 
iies  have  not  yet  been  examined* 

XIV.  Citrate  of  potash  is  alfo  unexaminecj. 

XV.  Malate  of  potash  is  known  to  be  a  deliqoeficB 
neutral  fait. 

XVI.  Bekzoatb  of  potash  has  not  yet  been  partictilai 
ly  examined. 

XVII.  Pyro-lignite  of  potash  is  a  fal^  decompofiU 
by  calcareous  and  barytic  earths. 

XVIII.  Pyro-mucite  of  potash  is  a  fait  of  wUch  th 
principles  cohere  in  it  with  confiderable  tenacity. 

XIX.  Camphorate  of  potash  is  cryftallized  in  reguh 
hexagons. 

XX.  Cortate  of  potash,  the  combination  of  /oCj/ 
with  the  coriic  acid,  is  known  to  be  a  deliquefcent  nentn 
fait. 

XXI.  Lactate  of  potash  is  likewifc  a  deliquefcent  fal 

XXII.  Saccho-lactate  of  potash  cryftallizes  by  coo 
hig,  and  ii  foluble  in  8  times  its  own  weight  of  hot  wate 
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^   XXIII.  To&MiATE  OF  POTASH  IS  a  non-ddiquefccnt^  nen-  BOOK  v^ 
;lld  lak  in  prirmatic  columns. 


XXIV.  PaussiATE  OF  POTASH  is  the  combination  of  vo- 
fiiH  with  prniEc  acid. 

XXV.  SiBATE  OF  POTASH  IS  cry(lallizable|  and  not  d6- 
lable  by  heat 

%.  XXVI.  LiTHiATE  OF  POTASH  IS  a  fait  foluble  by  lime^ 
r^  and  by  ammoniac,  in  large  proportions. 
XXVIL  BoHBiATB  OF  POTASH  has  ifever  been  examined 
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SECTION  SEVENTH- 


OF   SODA,   AND   ITS   COMPOUNDS. 


BOOK  VT.  Tj'  * 

S£cr.  VII.  Jl  ^om  certain  lakes  anciently  famous  in  Egypt,  from  t^ 
^•'^Oi'^'^^afhcs  of  fea-plants  growing  around  the  Scottiih  fliores,  froa 
O-ifin  of  ^^  ^^^^  known  barilla  of  Spain,  by  certain  procefles  of  i^ 
I0DA.  g.Qj|^  common  fea-falt,  is  obtained  a  peculiar  alkali,  wbict 
is  diftinguiihed  by  the  name  of  soda. 

In  its  phyfical  appearance,  pure  soda  does  not  miferb% 
In  more  ob-diff^  from  pure  potafli.  The  difference  of  its  combiiBF' 
Twutqutli-tionsfrom  thofeof  potaQi,  is  what  beft  diftinguiOMi  i| 
charaAer.  It  appears  naturally  in  a  dry  and  folid  fam| 
turns  fyrup  of  violets  green,  and  deflroys  the  colour  cntil^ 
ly ;  melts  in  the  fire  by  a  red  heat,  and  is  volatilized  by^ 
heat  more  intenfe ;  acls  upon  almoft  all  the  veilels  in  whiA 
it  can  be  ex()ored  to  beat  -,  attrafb  moifhirc  and  carbonic 
acid  gas  from  the  atmofphere  ;  diflfolves  in  water  withtki 
emiffion  of  heat,  and  of  a  fcetid  lixivioiis  odour  ;  is  to  be 
obtained  pure  from  this  folution,  only  by  evaporation  ia 
clofe  vcflels.  It  con-^bines  readily  with^//.r;  and  is  even 
better  adapted  than  potalli,  to  bring  that  c?rth  into  fiifioB 
It  is  preferred  for  this  purpofc  by  the  giafs-makcrs.  It 
affinities  for  the  acids,  arc  different  from  thofc  of  potafl 
for  the  fame  fubdances.  Its  intimate  nature  is  unknowi 
It  has  been  fuf peeled  to  be  a  combination  of  an  earthy  bil 
with  azote ;  and  magnefia  has  been  fuppcfcd  to  be  thi 
bafc.  The  difference  of  the  bafes,  is  fuppofed  to  conftitnt 
the  effcntial  diScrencc  of  nature  between  soda  and  potafl 
Soda  is  employed  in  making  glafs,  in  preparing  ibap^i 
bleaching,  &c. 

Tl 
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le  following  arc  the  keutral  combinations  of  soda  BOOK  VI. 
,  .  ,  Sect.VII. 

the  acius. 

Sui^FATF  CF  SODA  is  the  faturated  coinbioation  of  this        .1- 

li  'with  Jii^.ouric  acid.     It  is  the  fubftance,  even  vulgar- fnii,^ 

Down  in  medicine,  by  the  name  of  Glatiber^sfalt,     It  is 

lined  in  great  abundance  from  fea-water,  from  the  wa- 

of  fait  fpringS|  from  various  other  mineral  waters.     It 

f  be  artificially  formed  by  the  direft  combination  of  so- 

with  iixlphuric  acid, — by  decompofing  with  fulphuric 

it  neutral  falts  which  have  foda  for  their  bafe, — by  de- 

apoGng  wkh  soda,  terrene  and  metallic  falts  into  which 

B  fidphuric  acid  enters  as  a  principle. 

It  it  commonly  more  or  lefs  white  and  tranfparent;  cry& 

End  in  prifms  with  fix  unequal  and  ftriated  fides  ter- 

■Bdng  in  dihxdral  fummils.     The  forms  of  thcfe  cryf- 

kve  however  fubje^  to  many  varieties.  Their  tafle  is  at 

d|  £re(h  ;  but  loon  becomes  very  difagreeably  bitter.     By 

(pofiire  to  file,  this  fait  is  quickly  liquefied.     It  produces 

iakeration  on  blue  verctable  colours.     From  its  flate  of 

fKb&ion,  it  foon  dries  and  becomes  of  an  opake,  white 

iparance.     This  firft  liquefaction  is  fimpiy  an  aq  jeous 

ito^.  accompliflud  by  means  of  its  wat;rr  of  cr\ it^tUiza- 

iMi    Butj  M  the  cp^kc  maf»  be  farther  u/^oJ  by  heat  ^  a 

md  and  true  igneous  fujlon  will  folloiv  ;   and  in  the  end^ 

hmafi  may  be  volatilized  by  extr;rme  violence  of  fire. 

QlC&.CTyftals  are  z\\c^  in  conll-'jueriCv'  of  the  lar^enci's  of 

be  proportion  of  their  water  of  cry;:.:lrzarion»  liabL  to  the 

hraomcnon  of  ifflorefjcnct:  \  th::  i'^  to  acquire  bndcr  cx- 

•BBt  to  the  iir,  a  fort  of  no\^^I^J^eJ  covciing,  rLio:nbiiiig 

laie  &blimated  matters  h  li'.ch  arc  improper!/  deno.Viinated 

■M^f.    The  drier  th^  Ttitw  of  t!ie  atmof|Micrc  ;  fo  much 

itmact  readily  does  this  plixnoiucnon  ta!:e  place  on  thcfe 


ioi  Amc  metallic  fi 
<aaa^iOLVtfiii»  and  che  fulphi 
tM  ^wci:  'ixc  foda,  forms  ^ 
*»xarf*.  •  cc  ports  of  fulf 
i^'-j  ,f"  :'oJi,  27  of  ful 
V-  ji:  5  ^;ren  in  medicin 
•  'V  *  t  c  ii?  ounce  and  a  h 

X  •  •!  -s  »y  SODA  is  forme 

•^•».    »-.  1     -^^^hureouj  add  i 


1.    V-^ITK  OF  SODA    is 

w^t  v^v'5    V'  Kline  add.     It 
-^    !•*  ?svrj!ar  rhomboidal 
**•  %  ufv^^js  more  bitter  tl 
^  >  ■^vw^viAble  by  fire.     I 
w,.>.  ajc  :hrn  volatilizing, 
>^  •-••.1  s«-Ju:ote_lcaving  i 
•4s.     :t  tftriv^s  moifture  froi 
*:=<  .^^^      2  parts  of  watc 
1%%  ^^Vv<«u  Jo  diflblve  I  part 
^  %«ivx  vwc  diflblves  this 
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wilh  ihc  bafc.     j4lumin  alfo  fcparates  the  acid,*BOOlc  V 
'ntt  a  fi^  vriih  the  allull.     Baryt  detaches  the  acid,^"^' 

the  XoAi  pure.     Potajb  aitrai^  away  the  add. 
rtmed  fulfurif  OiiJ  poured  upon  nitraie  of  foda,  dif- 
tlie  nitric  acid  wtih  efl^rrefcence.     Neithct  fuIfaCe 
ih  or  of  fbda,  nor  nitrate  of  potalh,  produces  an^^ 
on  thi5  fait.     Nitrate  of  soda  is  not  found  isS 
i  liyt  is  always  a  produf^  of  art.     Wc  obtain  it — hf"- 
tBt  combination  of  the  nitric  acid  with  foda, — by  de- 
Eng  with  ihls  alkali,  ammootacal,  lerrenc,  and  me- 
te^tcfi— 'by  decompofiDg  (ulfate  of  foda  by  the  fum> 
bk  of  nitre, — by  deconipofiog  fome  nitrous  folutio 

•ith  muriate  of  foda.     loo  grains  of  kitratb- 
ttCDDtatn  sSlkto  of  add,  ^0,09  of  alkali, 

II  is  applitSble  to  the  fame  ufes  as  nitrate  of  pot 
n  irith  left  (k  energetic  efficacy,  on  account  of  i 
9  attn^Hon  fv  water. 

MoftiATi  OF  SBA,  is  better  known  by  the  name  of 
y  or  common  Bit.    It  abounds  in  nature.   In  Spain, 
It,  Htmgary,  ^l^^covy,  Poland,  Switzerland,  Tyrol, 
id,  tad  many  omer  countries,  this  fait  is  found  in 
in  the  hovels  of  the  earth.     Kcar  fah-mines, 
qiwnlly  (alt-fprtngr,  from  the  waters  of  which,  muri- 
feda  may  be  obuined  by  evaporation.     The  waters 
aceso  aflbrd  the  mod  itumenfe  tloics  of  this  fa!t  in  'j 
of  fiilution,  and  miogli^d  with  a  diverfity  of  c 
id  matttTs  of  various  Idnds.     From  tbefe  fea^watcrsij 
itfaAed  in  vail  tjuaniiiics  for  cojumon  culinary  ufes 
"t  Prtji^f^pani,  and  other  places  in  Scotland ;  1 
^moi England;  in  the  fouthcrn  provinces  of  Trance 
fpontaneous  or  by  anificial  fire,  affords  ihiH 
and  intcriruxed  with  ihofc  other  falts  whid 


c- 

rum>^^^H 
tiond^^^l 


Soda^  snd  its  Con^mmdi* 

<^-v  -r  -^:own  CO  co-exift  with  it  in  (earwitcr.    The  v 

^    ^    j4ttic  lt:*j|  is  faid  tc  contain  in  fait  ^  pai 
.u.^lu:    The  water  of  the  Engiifh  channel  con 
Ml  , ;  pore  of  lis  own  weight :    Between  the  trop 
:j..i.ucr  is  fald  to  have  from  j-  to  ^  part  of  fall 
.;:^:i;c  lalt- water  lake  in  the  Ruffian  dominions  w 
te;iK*ti  fokid  with  ialt  \  and  heavy  waggons  weredri 
ja  :  ^  upon  ftrong  ice  :   But,  in  the  year  17571 1 
'jccccn  of  the  witter  began  to  incrtafe :    And  it  b 
u>.!CJi'oJ  lb  much  as  now  to  form  within  the  baibn 
juc  urongly  impregnated  with  fait. 

L  :;r  crvftais  of  murutz  of  soda,  are  very  regob 
M   i  iiiuiler  or  a  larger  fize,  in  proportion  as  the  t 

■  i,^4\  has  been  flow  or  rapid.   .  They  flick  together 
.  . "ike  clutters.     The  tafte  of  this  fait  is  well  knc 

.^- vii!.ii!rco:ib!c.     A  lively  heat  makes  it  decrepitat 

.  v'!i  ivtl'  laicii  of  its   wa:er  of  rrvftallization. 

-  .  c't  •  tpiu.tior,   tht  liilt  a;>;)j?.r.s  in   a  powder. 

•»  .-,  .1  iLiil  liroiiccr  hrat,  it  at  i-i.'jli  V/ccouscsred-l 

.  .<.    l\v.ir'.'-i,  IP  i\i\<  ii.:te  of  rn.i.  :i.  \:yi£\  a  plane 

. ;  :m.ii'..Ic,  it  iorrMj  a  fca  oV  a  ji  I-mi '      Fire  ni 

,    ...•.;  lis  this  n'jiiirai  la  it.     r.xtr-::!:.         -  ;'.iuy  of 
■j.'.l:  '.-Jat'li/io,  {-ut  Jt.>!.s  ::r.L  dc\'  O;  AVhen 

:  .lL::v  boco'i.j.s  cT\y  tlun  c-wLilits  a.'.y  tefidencf  to 
lii  •,   \i\  tlv  '.it.noijilitje.     It   is  y:zX\\y  foiuble  in  wa' 
\'.rtN  \fi  tl\is  lluiJ.  will  rriair.tain  ii»  lolutiOD,    I  part 

■  al,-.      iM-il'-.r;  waicr  diiTolvcs  it  not  in  any  greater 
I  ,  ;•  :lMn  coid  wv.-.?r.     A  very  ilow  evaporation  isT 

.»  ..iVi'i\l  Tiic  fait  fiom  its  lblii:ioii,  in  reguitir  crylbi 
..o-.-liiziliop  Pc^!:u  on  the  ff.;rfacc  of  the  liquor. 

....  Ar^  tcirciit;  i.r.::»  i!:trriniii^;icd j  tbcfe  may  b 
•.:.j'.,i  l)v  the  di.  .ijiion  of  soda.     Muriate  of 


iiti  Compoundi 

c  Tuflon  of  gUr$.     It  it  u{ 
r  furficcs  of  certain  coarfe  pottery  » 
iglilh  wa^  of  gltaing.     Silice  docs   not  filter  t 
anan  a^  witli  diucIi  Icfs  force  on   mukIate  c 
aa  on  Diire.    But  a  very  ruiall  tjuantiiy  of  wcj 
tic  iKi<l  is  obtauicd  by  tlie  dillillation  of  alumi 
jliATS  OF  SOD*.     Thaty?/  (/f  ^g-ifc/Zi-  is  very  impure 
Efttllatiun  of  which  with  aluinin  or  rather  L-npur^ 
French  manufichirers  of  nijua-ftrtis,  obtain  whsf 
fglFit  ^fali.      Barjl  ^coni[>ofcs  MUkia' 
jBliir  nor  magntfia  produces  any  Alteration  upon  il 
||B  dceompofci  MUmire  oe  soda.    The  ■ 
r  dIflinA  nivmer  v^oa  this  ncutra!  filt.     Conceof 
Ipbaric  acid  difcng^cs  from  it,  tnurhili 
ncfccDcc.     Woulfc's  apparatus  is  fir  the  Difefl  ai 
ITcnient,  to  b«  employed  in  this  operation.    The' 
|if  decoin poling  MDKiATE  OP  SODA,  forms  with  its 
|[  taixcil  acid  which  a  known  by  the  name  of  a- 
I  or  miro-muriislic  acid.     Boraclc  acid  with  the  help 
diiengages  the  acid  from  ul'riate  of  soda;  form- 
I  tbcjidi,  3  new  neutral  fdlt- 
atex  of  uutiATC  of  ioda  are  very  various.     It 
jr  gUzing  fcvcral  forts  of  c^irihen  ware.     Glafi- 
ad  it  (o  whitcD  and  purify  thin  gUfs.     In  the  af. 
etaltlc  oret,  it  ii  employed  as  a  fiux  to  the  matter 
the  Icoriz  -,  fuch  as  may  facilitate  the  precipitation 
[isetals>  and  defend  them  from  the  comae):  of  tbe.^ 
pre.     The  son*  in  cxtraifted  from  huhute  of  si 
r  greal  way,  at  Lfiii  and  at  Nfwca/lle,  by  a 
tk  funilhcs  bleachers,  Ibap-boilers,  glals-maker^ 
VS)   whli  this  iifcftil  alkali  at  an  fxpenrc  conlidei 
ylhm  that  by  which  it  was  foruterly  obtaiuetj 
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BOOK  VI.  It  is  an  agreeable  fcalbning  almoft  niuTtffillyiffidtjj 
l^^,,^J„^kind  in  their  food.  In  a  finsU  [vqiortion  it'  &*^ 
putrefa^lion  of  animal  fubftancc* ;  in  s  large  pnfMI 
is  found  to  retard  this  putrcfaftioD.  In  cafbf  of  ii||i 
and  palfy  it  is  put  in  the  mouth,  and  ufed  cxtaii 
baths  as  an  excellent  flimulant.  It  Is  in  moft  a 
powerful  difcuffive.  It  is  ftrongly  recommended  % 
All  to  diflipate  lymphatic  tumours,  occafioned  bf  bi 
'  IV.  JQoa&Ts  OF  SODA  is  a  neutral  fait  formed  bf  i 
turation  or  rather  fuper-faturation  oifoda  with  ivati 
In  the  latter  ftate  thb  fait  is  rather  denominated  -l 
than  BORATE.  The  countries  of  the  Eaft,  Itaiy,  mA 
land  afibrd  this  fait. .  In  the  Eall,  it  is  Ibund  in  ■ 
Thu^  alfo  is  it  found  in  Tufcany.  In  Holland,  it  ll 
ficiaily  prepared.  It  is  faid  that  this  falc  maj  be  pfl 
artificially  by  mixing  in  a  trough,  grcai'e,  clay,  and 
in  iiltematc  Uyere-,  "'tiering  this  colle£Honat  propert 
leaving  it  untouched  for  fcveral  years  ;  at  laft  fbrihin| 
matters  into  a  lixivium,  and  fubjc^Ing  that  lixiviuBi 
Taporation. 

However  obtained,  it  appears  in  its  purcft  ftate  i 
form  of  fix-fided  prifnis,  having  two  of  the  fide* 
than  the  reft,  with  trJlixctral  pyramids.  It  difplayi 
varieties  of  cryftallizaiion.  Its  tafie  is  fliptic  and  m 
Containing  an  cxtraoruinary  proportion  of  soda,  it 
municates,  in  conll-quence  of  this,  a  green  tinge  te 
of  violets.  By  fire,  it  lofes  its  water  of  cryftaDia 
fwelU  to  a  confiderable  bulb  ;  alTumes  the  form  off 
porous,  and  very  friable  mafs  %  but  remaini  ftiU  Olf 
in  its  compolition,  Hill  fufceptible  of  being  reftotcd^ 
lution  and  a  new  evaporation  to  its  primary  fbrm.  I 
the  applic^ion  of  more  intenfe  heat,  wc  caa  btiaCl 
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vhich  it  forms  a  tranfparcnt  grecnifli  glafs.     It  BOOK  VL 
alteration  from  air^  except  an  efflorefcencc  on 

by  the  lofs  of  forac  p;iit  of  its  water  of  cryftd- 
It  is  eaCly  foluble  in  the  proportion  of  1 2  nriits 
>  I  of  BORAX  It  is  obtained  by  cooling  and  by 
ration^  in  fine  cryftals.  It  fervcs  as  a  flux  to 
ng  with  it  to  form  a  very  fine  glafs.  It  likewife 
tin  to  vitrefy,  but  with  much  more  difficulty,  and 
e  impcrfeftly.  We  know  not  well  what  are  the 
f  this  fait  with  bar}'t  and  magnefia.  Lime  has  a 
inity  than  foda,  with  this  fait.  If  borax  of  so- 
ne  be  boiled  together,  an  almofl  infoluble  faline 
n  of  lime  with  boracic  acid  will  be  produced. 
ears  to  dccompofc  bor^ax  or  soda,  as  well  as  all 
ral  falts  having  soda  for  their  bafe.  The  acids 
ty  diftin£l  manner  as  borax  of  soda.  Sulphuric 
litates  the  pure  boracic  acid  from  a  folution  of 
fODA.  The  nitric  and  the  muriatic  acids  like- 
Bpofe  this  fait.  The  Jtuoric  and  even  the  carbonic 
IT  alio  to  be  capable  of  detaching  the  boracic 
le  of  the  alkaline  neutral  fahs,  whether  fulphuric^ 

muriatic^  a£ls  upon  borax  of  soua.  Borax  is 
dlity  in  the  arts.  It  is  ufed  as  an  excellent  flux 
ddcgy  and  in  the  afTaying  of  metals.  It  is  ufed 
tg  metals,  to  make  the  mixture  run,  which  is  de- 
'  the  folder ;  and  to  foften  the  furfaces  of  the 
ich  are  to  be  united.     It  was  once  much  ufed  in 

rATB  OF  SODA  IS  faid  by  Scheele  to  form  a  gela- 
iy— by  other  chemifls,  to  afford  minute,  hard, 
hlfy  of  stn  oblong  fquare  figure,  a  bitter  tafle, 
r])at  ftiptic.     It  decrepitates  on  burning  coals  ; 

F  2  and 


Beds,  and  itt  Gimifwn^. 

«ith  fome  difficulty  in  wjtcr. 
J  pofable  by  Ume-vater/    The  fiilphuric  difengagetll 
oric  acid  with  eflervefcencc. 

VI,  Carbomatb  oFsoDA  Js  a  coonUnation  ftf  J 
ionic  add  with  this  alkalL  Tbis  comtnoatiDO  i 
probably,  the  NaTros  of  the  ancientt.  It  i*^ 
cryftaUization  and  efflorcTcence.  It  has  an  i 
ous  tadc,  communtcatei  a  green  colour  to  Ijr 
comtains  altnoft  always  the  fiili  quantity  of  ( 
neccBary  to  its  fatnration  and  cryfhllization. 
are  in  rhomboidal  plates  dlTpofed  obliquely  one  nw 
other,  like  tiles  on  the  roof  of  a  houfc.  By  flow  tt 
lization,  it  aflijmes  the  form  of  rhomboidal  odofl^ 
with 'pyrain ids  truncated  near  the  bafe,  or  fitfft^jH 
drons  with  tvro  ncute  and  tv'o  obiufe  angles.  <fl 
more  ealily  than  carlionate  of  poiaih.  It  lofes  finH 
part  of  its  acid  by  heat,  -loo  parts  of  CAitiioN<TB  flP 
have  been  found  to  contain  i6  parts  of  the  acid,  20>al 
alkali,  64  of  water.  It  is  alfo  more  folublc  than  earil 
of  potafh.  It  dilTDlves  in  i  parts  of  cold,  or  i  part  4 
ing  water.  It  cryllallizcs  by  cooling.  Expofed  tott 
it  readily  crumbles  down  into  duft.  It  contribotM^ 
to  the  fufion  of  vitrlfiable  earths,  and  forros  with  a 
glafs  lefs  liable  to  alteration  than  that  which  b  in  p^ 
pofed  of  carbonate  of  potalh.  It  hai  more  ii 
carbonate  of  potaflt  upon  alumin.  Barjt, 
decompofes  this  fait.  A  folution  of  it  p 
tion  of  lime,  produces  a  precipitate  of  chjlk.  .  It  I 
polable  by  the  fulfurict  the  nitrie,  the  fl 
'Phis  CARBONATt:  OF  SODA  13  found  in  Eg]^  tH% 
of  the  earth;  abounds  but  not  in  complete fi 
the  afhcs  of  fea-weeds ;  may  be  artificially  ^JMM 
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•  the  fillet  of  a  vcflcl  with  a  folution  of  soda,  and  then  book  vi. 
Sect.  VI F. 
ming  in  at  its  mouth,  a  qu^iithy  vf  carhnu' ncd.     It  isi 

plied  to  all  the  fame  purpods  wirh  cnrb(;natv'  of  potadi. 

k  much  more  ukd  in  manufactories  of  f  ap  and  uUfs. 

VII.  Phosphate  of  soda  is  a  fait  of  an  agreeable  tafle, 

rnied  by  the  union  of  pb^fphoric  acid  with  this  alkali.     It 

BB  not  eadly  cryflalllze ;  is  often  reduced  by  evaporation 

pto  a  gummy  n^iatter,  apt  to  run  into  threads  ;   is  alfo  de- 

\t.     There  may  be  oblcrvcJ  in  this  matter,  needles 

in  radii  which  indicate  an  inc'/iLiu  cry fi rill izat ion. 

iBnle  ikiorc  foda  added  to  fuper-faiurute  the  acid^  iri'ldiit- 

rSsAi  a  change  in  the  properties  of  this  neutral  fait. 

tafte  is  now  urinous  ;  it  turns  fyrup  of  violets  green  \ 

cOfftallizcs  in  large  parallelograms ;  it  efHorefces  in  the 

'  It  does  not  afford  phofphorus  with  carbon.     It  is 

1  fufHer-faturated  phofphate  of  ft  d  /. 

TDL  Scccimate  of  soda  is  a  fait  of  which  the  cryftals 

coofiftent. 

OL  AcETiTE  OF  SODA  is  the  faturated  combination  of 

mid  with  Jida.     It  cryflallizes  in  flriated  prifms,  like 

6[  fulfate  of  feday  and  does  not  attraft  moiflure  from 

ttmofphere.     It  is  obtained  in  regular  cryftals  by  the 

and  cooling  of  its  folution.     It  is  decompofable 

fire  and  by  the  mineral  acids.     Di (billed  by  a  ftrong 

k  leaves  a  pyrophorous  refidue.    It  is  a  poivcrfully  dif- 

and  aperient  medicme. 

'^.X  Acetate  of  soda,  the  faturated  conU)ination  oi  foda 

i^tiie  medic  acidy  has  not  yet  been  examined. 

;  2.  Tartarite  of  soda  is  a  cryftailizable  neutral  fait 

kwd  bj  the  union  of  tnrtarecus  nctd  with  this  alkali.     It 

JMndlknowo  in  medicine  by  its  old  name  oi  fl  de  Sag" 
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£3^  Soda  J  and  its  Compounds* 

BOOK  VI.     XII.  Pyro-tartarite  of  soda  b  known  to  be  arfiil*] 

Sect.  VII,  .  ■ 

'liz?ble  and  foluble  in  water. 

XIII.  Oxalate  of  soda  is  the  faturated  combimtioD 
foda  with  that  cxalic  acid  which  is  obtauned  from  forcdt 
from  fugnr.     In  ihis  fait  the  acid  exifls  in  the  prO] 
of  -f, — ihc  ib.ia  in  the  proportion  of  y.     It  is  fcarcdj 
luble  \  but  diflblves  bed  in  hot  water.     It  turns  fyrup 
violets  green.     The  acid  in  cxcefs  forms  with  the 
bafc,  ACIDULOUS  oxalate  of  soda^  which  b  fcarcdj  fin] 
luble. 

XIV.  Gallatz  of  soda  is  formed  by  the  comUnatiOBJ 
of  giilL'  acid  vrith  fcda,  But^  its  properties  are  hitliertouiH! 
known. 

XV.  Citrate  of  soda,  the  faturated  combinatko  of ] 
Jbda  wllh  the  citric  acid^  is  alfo  a  fait  of  unknown  proper* 
ties. 

XVI.  Malate  07  scDAy  the  combination  of  this  alkaE 
with  the  malic  acidy  is  a  deliquefcent^  neutral  fait. 

XVII.  BENzoATh  oT  SODA  has  not  yet  been  examined. 

XVIII.  Ftro-lignite  of  soda  remains  ftill  to  be  ex* 
amined. 

XIX.  Pyro-mucite  of  soda  is  as  little  known. 

XX.  Camphorate  of  soda  is  a  neutral  fait  in  irregular 
cryftals. 

XXI.  Cor  TATE  of  soda,  formed  by  the  union  of  the 
conic  acid  v^\\\\  foda^  is  a  deliquefcent,  neutral  fait. 

XXII.  Lactate  of  soda,  is  a  deliquefccnt  fait. 
X^vIII.  SacchO'LACtateofsoda  is  a  cryftallizable  {alt  i 

and  is  foluble  in  5  parts  of  water  to  i  part  of  this  fait. 

XXIV.  Formiate  of  soda  is  a  neutral  fait,  concerning 
which  we  have  not  yet  been  able  to  obtain  much  informa- 
tion. 
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XXV.  Prussiate  of   sod4  is  a  peculiar  neutral   Cxlt,  BOOK  VI. 

Skc'i"   '■'  'I 
Jbrmecl  by  the  combination  of/oJa  w'lih  pruj/ic  acid. 

XXVI.  Sebate  o?  scoa,  the  combination  of  foJa  with 
^kack  acid,  is  cryllallizablc,  and  no:.-decompora!^ie  by  heat. 

XXVII.  LlTHiATE  OF  SODA  IS  the  Combination  uf,/^ 
trith  iltixc  acid. 
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..  AND  ITS  CPMrOV\D=. 

i;:  :wii  to  the  work!  In  irs  pure,  llci] 

:■  J  crihibiu'J  In  a  new  form  i\f  I 

=  .if  UirttK  uiitl  1'Kif.iTi.rT.     A  ne 

■  .":ikcn  for  this  [.ktc  -.-UiUe  a'.kail 

.   ii  obtainable  by  tliiiUlMtioii  from  tfc 

.   .Mill  ii  common  in  tin-  ijlioratories. 

.;  :i^i  the  lame  !r.in(p.-.reiiry  mid  eiaflkit 

■.-    ;'i;cr  ilian  common  air  ;  has  a  punaen 

■.  : ;  ii  acriil  and  c.uidic  to  the  taAe.     Itii 

.    -  :!-.e  blue  cot.uir  of  vii)l..-i<!,  nal'.ows,  an 

■-  .'.■ep  i'.re--'"  ;  but,  liocs  nut,  like  the  ^» 

.iiVri'v  1I..1C  ci'i(n:r.     It   w  noxious  to  iD 

-  .:.■.<  the  Ikin,  i!  li.l.l  in  o-,ni;.a  with  iifi 

■  •'.•:;  lldbcMin.'  ilie  l::;:it  i-t  a  w:ix-C3mili 
■..:  ;■)- porous  i-n  I><,  Hull  ,!•  ih.irco.;!,  Ipaij 
.-r.-  cf  tlioic  o::i!:i;-  {I'.ii,!,  vhidi  heat  dlLtrtib 
■■  vhcric  air  iliJate*  ami  Jiviiic-  it.  It  ii  re»iii 
;  '.M-  pr.ri  waN.r.  1;  lia-.  no  liilivnilblj  reaflio 
:-.?  :.n.l  falJno-terre.-.e  liil'['i;;nc(s.  Liquii  t^ 
.:i-."-s, — nn'ywith  iri'"'T;i>r  Uren^th, — the  fjni 


I  ;:!i:  iirr.:n£Ci!,  in  1 
TJ  ret  ic"  liror':-'' 


nii'ii-.'.ncc  with  prejuditt 
('i';)i.|i-, — among  the  £ir 

is  now,  incft  certiiol 
m:inner  in  whkh  it  hi 

o!  J  w.ix. candle,  foeme 


Amnumiac^  and  its  Compounds.  aj j 

O  hint,  that  gas  hydrogen  might  perhaps  either  contaminate  BOOK  vr. 
Ib  or  enter  into  its  compolition.     Pkikstley  difcovcrcd,\^^ 
that  the  elcAric  f[>ark,  p^iled  tlirough  gas  ammoniac,       3. 
tCBdcred  its  bulk  thrice  as  great  as  before,  and  like  wife  !^y^j^J|'*j^_ 
dilinigaged  from  it,  a  quantity  of  gas  hydrogen.     BeRTHOL-turc. 
4iTf  b^  a  fubfequent  feries  of  experiments,  deciflvely  af* 
i^BTtained  gas  ammomiac  to  be  merely  a  combination  of 
r^  hydrogen  -with  gas  azote^  rendered  aeriform  by  the  pre- 
of  a  due  proportion  of  caloric.     This  inference  was 
I  particularly  from  the  a^ion  of  oxygenated  muria- 
4k  add  upon  ammoniac,  from  the  decompofition  of  am^- 
:MMni/ nitrate  in  clofe  veiTels,  from  the  redudlion  of  me- 
I  llfBc  oxyds  by  means  of  ammoniac.     Berthollet  con^ 
idadcs  AMMONIAC  to  confift  of  6  parts  of  azote  with  1  part 
4f4ydrogen,  and  a  certain  proportion  of  caloric.  Dr  Auftin 
'liikig  made  alio  fome  valuable  experiments  upon  this  fub- 
IbcCi  delcribes  ammoniac  as  conilfting  of  azzte  to  hydrogen 
tiAe  proportion  of  121  to  32. 

;   tevoNiAC  forms  with  the  ac^dsj  a  peculiar  clafs  of  nCu- 
Wttts,  which  we  are  now  to  enumerate  and  dcfcribe. 

I.  Sin.YATE  OF  AMMONIAC   rcfults  from  the   faturated 
Itoilination  of  ammoniac  \9\\h.fulphuric  acid.     In  its  puri- Neutral 
^  % k  appears  in  the  form  of  needles,  which,  if  carefully  ex-^***.'  J"5^ 

irc  found  to  be  flattened  prifms  of  fix  faces— two  ten. 
Wf  brge,  and  terminating  in  fix -fi Jed  pyramids,  more  or 
ttintgular.  Sometimes  this  fait  appears  in  quadrangu- 
kr  frifms.  Sometimes,  in  very  thin  fquare  plates.  It  is 
tlkr  and  urinous  \  light ;  and  friable.  It  contains  in  its 
^i|^bk|  Aich  a  proportion  of  water  as  to  be  liable  to  lique- 
Hkn  by  moderate  heat.  At  a  red-heat,  \\  melts  by  igne^ 
^fi^Sm  ;  and  a  part  of  the  fait  is  now  fublimated,  while 
fort  temains  fixed  in  the  vefT^ls.    It  fullers  fcarce 


any 


J4  /tntmoniac,  and  iti  Cot 

OOK  VI.  U17  alteration  from  Off-.     It  dtiablTCi  mj-MwdBfitt  « 

I^Zy^^  2  puts  of  cold  water  diflblve  i  pait  t£  ammmiad  JH 

boiling  water  diflblTCs  of  it*  a  quantity  eqwl  to- id 


weight.  Its  fincft  cryftats  are  obtained  by  fa 
fpontancous  evaporation.  It  a£b  not  on  eitber«kM 
^lict.  It  is  in  part  decompofable  b^  magcelia.  Umtii 
felafi,  and  foda  difengage  the  auuoiiiac  from  tbb  fidb 
double  drcompoiition  the  carlxmie  acid  namj  be  hroo^ 
detach  its  liafe.  NUrie  and  muriatic  acids  ieparate  ■■ 
of  the  fuifuric  acid  from  mnmoniacal  fiJfhaU.  IHut^ 
never  found  in  nature  t  nnlefi^  perhaps,  in  the  vinjl 
volcanoes.  Art  produce*  it  by  a  direA  combinatidB  d 
■fulphuric  atid  with  ammoniac,— by  decomposing  eaft| 
metallic  falts  with  ahhoniac, — by  decompofing  aitii^j 
riatic,  and  carbonic  ammoniacal  Jalts  with  fulphtirie4 
Sulphate  of  ammoniac  is  not  ufed  in  medicine  er  id 
arts. 

II.  NitiAte  of  ammoniac  is  a  produ£l  of  art*  prep 
by  the  dirc^  combination  of  the  nitric  acid  with  amam 
Its  cryftals  are  commoniy  prifms  \  fumetimes,  bean 
needles  refenibling  thoft:  of  conimou  nitre,  or  of  fo^ 
of  potalh.  Its  taRe  is  bitter,  pungent,  freffa,  and  urin 
It  is  equally  friable  as  suimoniacal  fuiphate.  ^  tbc 
tion  of  tire,  it  liquefies,  exhales  aqueous  vapourif  beca 
dry,  detonizes  even  in  dole  rclTcls,  and  altbcugh  na 
contact  with  any  combuftiblc  matter.  From  Ibme  fin 
pcriments  by  M.  JiERTHOLLET,  it  appears  that  in  thjb 
inftance  a  decom^xilition  of  the  ammoniac  aAdaOy  B 
place  ;  and  that  the  nitric  acid  is,  at  the  fianctime,dil 
pofed  .  The  hydrogen  of  the  ammohuc,  comlMAi^ 
the  oxygen  of  the  nitric  acid,  forms  a  portion  pf  ^ 
and  there  is  a  large  difcngagement  of  gas-azote  denA 
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om  both  the  alkali  and  the  acid.    We  know  not  whethernooK  yu 
m  fidt  be  iufceptible  of  igneous  fufion  :  It  isdiilipated  be-  '^'" 


it  can  be  brought  to  the  trial.  It  feebly  attra<Sts  the 
DoUhire  of  the  atoiofphere.  Its  cryftals  agglutinate,  and 
farm  »  Ibrt  of  clods.  It  is  eaflly  foluble  in  water.  It  com- 
faes  with  ice,  and  oie^ts  it  with  a  coniiderable  cold.  It 
CDUves  more  readily  in  hot  than  in  cold  water  :  V  ^  part 
if  hot  water  retains  in  folution  i  part  of  the  ialt.  Spon- 
iBeoas  or  infenfible  evaporation  is  the  procefs  for  obtain^ 
Itf  k  in  regular  cryftals.  It  is  dccompofablc  by  baryt, 
Ifane^  and  the  fixed  alkalis.  The  fulphuric  difciigages  the 
'■toicacid  firom  this  fait  with  that  cfiervelccr.ce  which  aU 
^^ays  takes  pl^cc  whenever  one  acid  is  expelled  out  of  a 

MMnd  fait  by  another  acid.  Carbonate  of  potaili  or  foda 
\  4toasfoks  this  fait,  and  is  dcccmpor^d  by  it.     The  am- 

MiiAc  is  fublimated  in  a  concrete  form.     AmmoniaCaIi 

MTRi  is  not  applied  to  any  ufe. 

■  QL  Muriate  of  ammomac  the  fatnrated  combrnation 
> 

tf  UCMONiAC  with  muriatic  acid,  is  a  fait  to  \vh;ch  rbc  an-' 

gave  the  name  of  Jal  ammonifies  becaufc  tlu-y  wfref 

to  procure  it  from  the  vicinity  of  the   te.oplc  cf  Ju- 

\  fkr  Ammon  on  the  confines  of  Libya.     It  is  found  in 

,  IImbi  contiguous  to  volcanoes.     It   is  prepared  ia  T'^ypt 

fc« camel's  dung  by  a  proctfs  which  was  at  Icngtii  niudcr 

Qovn  in    Europe.      The  Egyptian  procefs  coik^ts  tiie 

fal  of  camel's    dung    which    is    there  burnt    as   fuel ; 

■  ^fca  a  number   of  large   oval  bottles,   fills   them  with 
'  tti  fobjcAs  them  to  heat  in  an  oven  ;  burns  under  tjicm 

m  fhnc  days  and  three  nights  a  fire  of  comers  dung ;  at 
Mbicaks  the  bottles,  and  takes  out  the  fait  which  is  found 
Ifiktfe  been  fublimated  into  the  necks,  and  the  parts  con- 
to  tbe  necks  of  the  bottles.     From  Jmlia,  this  fame 

fait 


}6  AmmMtae,  atidjti .{ 

)DK  VI.  fait  is  procured  in  tmncated  eonst'icfrildfiigilqkrJc 
^L-^  ^^  France,  in  Scorland,  and  in  yuglmJ,  JUt^ 
been  prepared— i)^  cxtrajiisg  the  i 
rubdances  of  all  kinds,  bones,  fciUien,-i 
common  foot, — by  forAiing  with  tlie  ad^kiori  of  Ai^ 
Bcid,  sui.FATR  OF  amkdkiac, — 1^  dccompofiDg  tUi 
/iliatf  if  nmiiiuiiai:  with  common  fait  which  xfte  upaa 
double  adinity.  Mr  Davy  condufb  a  confidcrafaie  u 
failure  of  this  filt  at  Edinburgh.  The  Earl  of  DonA 
Itiggefted  an  ingehious  proccfs  for  cxtraAiDg  amih 
from  pit-coal,  which,  however,  has  not  proved  fini^ 
cefsfiil  in  eAablifhmcnt  at  a  manufafhire.  The  Sun 
Mi'iiiATU  OF  AMwoKiAc  is  puTCT  than  tlut  Sttiuk  the£ 
This  fait,  is  thus  obtained  in  long  Uexaliedral  pyna 
fbmetiuKS  groupnl  in  numbers  together,  (b  as  to  a 
the  form  of  ftathcrs.  Sometimes,  but  not  often,  thcj 
furmck)  in  cubic  cr}  (ials,  in  the  middle  of  the  concare^ 
low  pjrt  of  the  fublimated  cake.  Muriate  of  ammo 
poirdlcs  the  lingular  property  of  yielding  with  a  Ai 
ductility  to  the  fingers  or  tbe  hammer,  and  of  briii| 
confuipience  of  lhi<;,  not  eallly  reducible  to  a  powder. 
is  wholly  volatile;  but  requires  a  very  flrong  fire  tof 
male  it.  By  means,  however,  of  this  fublimation,  k  ii 
laincd  in  its  grcatell  purity,  and  in  a  mafs  ot  ftriatcdnn 
longitudinally  joined  together.  If  the  heat  be  too  An 
what  we  obtain,  is  only  a  fhapclefs,  thick,  and  &ini4 
fparnit  mafs.  Muriate  of  auuomac  is  liable  tow 
tcration  from  the  air.  It  readily  diflblves  in  watcM 
parts  of  cold  water  dilTolving  i  part  of  the  fait.  CoU 
cuinpanies  1  hi;  change ;  and  this  in  a  degree  pecQUariK 
lible,  if  the  fall  be  mixed  uith  ice.  The  artiBcial  < 
tkK  obtained,  is  wfefuUy  applied  to  the  ciyf}aUiutiil 
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faltSj  the  fixation  and  prcfervation  of  certain  liquids  BOOK  \ 

Sec   VU 
\\j  very  fubjcd  to  evaporation,  and  other  important 

m  chemical  praAice.     Boiling  water  diflblves  nearly 

weight  of  this  fait.     The  fait  is  cryAallizable  by 

I— «but  more  regularly  by  flow'  or^  fpontaneous  eva- 

Strong  folutions  of  this  fait,  if  fet  afide  in  3 

for  a  fe^  days,  will  often  be  found  to  exhibit  a  cryf* 

exceedingly  like  to  the  diftufion  of  the  ijprouts  aad 

of  a  vegetable,     ^umin  does  not  decompofe  mu- 

of  AMMONIAC.     Magnefiij  decompofes  it  with  difficul- 

Umi  and  baryt  boith  feparate  the  ammoniac  even 

from  the  muriatic  acid.     By  the  trituration  of  liURi- 

ilHSOf  AlcMONiAC  with  lime,  the  volatilization  of  the  gas- 

IjyniOMiAC  is  immediately  effected.     Woulfe's  apparatus 

|^||k  fo  be  employed  in  experiments  for  the-  purpofe  of 

Mmoing  this  phenomenon.     Potajb  and  foda  both  de- 

IMipore  MintEAT£  OF  AMMONIAC  ;  difcngaging  the  ammo- 

MiC  in  its  pure  gazeous  form.     The  fulpkuru:  and  the  /»'/- 

wadds  feparate  the  muriatic  acid  from  this  fait ;  entering 

Ijlktemves  into  combination  with  the  ammoniac.  Scarcely 

l^of  the  alkaline  neutral  falts  a£ls  upon  ammoniacal 

InuiiTE.    Thoie  indeed  into  whofe  compoiition  the  car- 

foric  add  enters,  have  power  to  decompofe  it  by  double 

jlrifies.    Muriate  of  ammoniac  is  applied  to  various 

'iBpbles;  as  a  difcuflive,  in  obftnxclions  und  intermittent 

jl^M;  as  a  powerful  antifeptic  in  cafes  of  gangrene :  It  is 

M  in  dyeing,  by  metallurgifts  \a  the  foldering  of  difFe- 

M  metab,   by  braziers  to  clear  the  furface  of  copper 

iiiditfaey  are  to  cover  with  tin. 

17.  BotATE  OF  AMMONIAC  is  the  neutral  fait  produced 

Jf  comUning  ammoniac  with  boracic  acid.      It  affords 

ffU*  united  in  a  ftratum,  and  exhibiting  on  the  furface 

jolyhxdral 
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Ammatiac't  attdin  Cirf,y^__^j^ 


'''         in:  aiid  1 

,  i  iij(i-«  ii^  crrflaltine 
-<;ion  of  ihc  exit:. 

T^T known;  nor  ap;' 


VT.  fjlt  is  pracurcd  in  truncated  c 
^  In  I-ronce.  in  Stotbod,  ami  I 

been  prcp.ircii-^iy  ex(ra£nug 

TublUncc^i  of  all  knid*,  iKiv"> 

coinitwD  loGt, — by  finMr.v  •■ 

Kiii,   fitlM^ATH    OF    A^^lO 

pb^f  Bfammniac  »=i:l.  _  ,■&  a  neutral  fJt  Tcr, 

doubfc  affinity.  -*/.  -  ^3BcLiANC=fc  as«c  in  r- 
.'.^^M,  bui  dirpofod  ruthi:: 

^_  s^  M  t'xhafing  %'ajxiur'; 

«aai>adJiiioD  of  ful^hurit.  :>. 


ruggeftod  an  i'lb: 
froni  ph-Wii', 


i-osiic  is  a  neutral,,  faline  com- 
^^^%.  ^A  esrhnic  aciiL     It  docs  not  ■ 
.^  jaWiTrrl  Aatc;  but  TUiy  be  obu^! 
,_—  Bbtunce  by  the  aflimi  of  fire.  I .  . 
"^     ^--^vi  CTOiblnation  of  ammoniac  n-.-h 
^  %.J-T^  that  alkili  in  the  upper  part  of  j 
^^^  faMoXing  liquorj — by  caofing  the  ear- 
_^^^  ^B  nialile  fpirit  of  alkali, — by  poun' 
^—^^Sivt  which  the  fides  are  wet  with  ^ 
.aster,.— by  a  dircfl  combination  of  : 
O»>tUM0NiAC  in  a  vefTci  ovrr  mcrcL- 

!ig  CAbBSt^ATL  OF  AMMONIAC  li.  mh:.' 

.  The  f-imc  fait  may  likewifc  be  ol"  - 
ttmx.il  muriate  with  carbotuc  (■ 
•  biTe  of  potash  or  foda. 
afcdBONATt  OF  AMwoviic  are  poly) 
b  tafi«  is  trrinous,  but  much  more  : 
RfinVjlfL- AMyoMi/c.  It  commuoicjtr 
{jnp  of  tiolcis.  The  Icafl  heat  wili 
it.    bia  therefore  aliuofl  iini>aiBble  ;o 


•f  its  Cft^otmA. 


■5^-  _  -ryftallized.     It  rcadi-TOoi 

"^Sw  ^C  inftnnt  of  its^^^ 

^^^4^  ^^her  more 

^^^          -.^  re  than 

■^n.^.        ~  tntirely 

___     ""  ~                                    li'  cxpofcd 

^         ~    ■  ..^                              .ias  upon  it. 
y  feeble  energy. 

of   CARBONATE    OF 
;ivc     GAS-AMMOKIAC  { 

fc'^,  ,  aom  the  fame  mixture, 

b-  I'linir.to^hemical  apparatus. 

^:,>^:e  this  fait.     The /alp/>imcy 

.-.i  \hs jiiiork  acids  accomplilh 

UuRCMAS  found  bya( 

<  lt!i  of  CARBONATF.  OF  AMM 

T  carbonic  a:i J,  40  of  am:_uniac,  iz 

■..■.■v/c  acid,   if  cold,  does  not  dccompofc 

W,  i.  hot  folutioo  of  toracic  acid  poMTcd  on  cak- 

_  uF  AMUONIAC,  occafions  an  cfK;rvefccnce,  and  cx- 

j  I'ae  eartimie  acid.     On  the  perfect  neutral  falts,  tbij 

~  [  only  by  double  affinities.      Ammomucal 

I4TS  ii  nfed  in  medicine,  as  a  fudor:£c,  an  anti-hy- 

It  is  mixed  for  this  pur[>ofe  witli  Ibme  aroma- 

In  locdicine,  it  is  in  general  purgative,  inci- 

f  dbphoTCtic,  and  difcu^ve.     It  is  given  in 

pi-of  a  far  grains  in  certain  drinlcs,  or  in  pills  mixed 


,  FHOiPHATB  Of  AMMONIAC  is  more  foluble  in  hot 
rater  ;  afibrds  by  cooling,  crrftals  not  unJibe 
f  of  alam  }  is  decoinpofable  by  heat,  by  baryt,  lime, 

i  ^gtd  mitral! a 

vm. 


^  .^.Anrciblc  by  the  a£tion  of  fire,  by  linu 
L:<^ti>«  «>Y  tho(c  which  are  called  the  mine] 
.i;   L  ;>  lo.c  iu  the  attempt  to  cryftallize  it  I 


^M 


,"•    TT 


jiMMONiACi  the  combination  of  tl 
^K  «.  .1    ic  -?-;.*.v;j,  bnt  with  the  aatic  acid,  is  a 
•^  .lie,  :vt  yet  fufficicntly  known* 
.  .<i.iRiTE  OF  AMMONIAC  is  a  ciyftallizabl 
„'.:  cy  coKibining  ammoniac  with  the  pi: 
.-,..     r.wrcrs  of  the  ammoniac  will  form 
V  » •  i  icarcc  folubie  tartarcous  acidulun. 

>  ^0-:  ARTARITE  OF  AMMOMIAC    haS    HOt 

\  :.  x'^'Ci:  ATE  OF  AMMONIAC  IS  cryftallized  in 
;*»  fx'iir^m  i>  ilecorrpofablc  by  lire,  if  fuperfatur; 
..^i.v-.^-.A.*  Kronics  an  acidulum,  the  cryftals  of  i 
»*-*^-i  L  ^  V'uble  than  thofe  of  the  pure  neutral  i 

\.\.  iUij.ATE  OF  AMMONIAC  is  a  neutral  fa 

X*>    O^KATE  OF  AMMONIAC  has  not  been  cxa 
\\    !Kuii.\TS  OF  AMMONIAC  IS  a  deiiquefcen 

\^^*i  JPixsoATE  OF  AMMONIAC  has  not  yct 


Atnmrniiae^  0nd  its  Comfoundsi 


S4t 


XVII.  Ptro-licnite  of  ammoniac  has  not  been  ex-  BOOK  vl 
^.     «  SECT.vin. 

tauned. 


XVllL  Ftro-mucitb  of  ammoniac  remains  alfo  to  be 

cr  examined. 

XIX.  Camphorate  of  ammoniac  prefentsitfelfinnee^ 
or  prUmatic  cryftals. 

Lactate  of  ammo^^iac  is  known  to  be  a  deliqueC- 
oevtril  fak. 
XXL  Saccho-lactatb  of  ammoniac  b  a  neutral  fait 

cafily  decpmpofsd^  fay  heat. 
XXD-  FoRMiATE  OF  AiiuoNUC  IS  an  unknown  neutral 


XSSI.  LiTHiATX  or  AMMONIAC  is  R  neutntl  fak 
tae  farther  eRsmineiL 


« 


SEC. 


n  ' 


Mananff. 


SECTION  NDflH. 


ASlUAHTtHi.    ' 

|°^^,\^-  Beside  the  earth  and  a/iaHi  which  haw  been,  i 

X^^-y—^booi:,  already  enumerated,  and  tnced  throngh  thea 

'-        cminrnt,  neutral  combinations ;  the  rcfearche*  of  in 

chemiftry,  have  lately  difcorered  feme  other  terrcD 

ftancesj  which,  To  far  ai  they  are  at  prcfcnt  knowi 

prar  to  be  perfcAly  pccnliar.    Thefe  are  adakakti 

aJtunantim  earth  ,■ — Ctyhnica  Ot  •arthjrom  C^hn  }~i^ 

or  earth  from  Nno  South  tfalet,  contiguous  to  Bataij 

— Stnntiann  or  Jirontiief,~-tarth  from  Stnmiian  m  Soo 

The  following  arc  the  moft  remarkable  propertk* 

»■  It  is  obtained  from  adamantine  /par  ;  an  oriental 

(if  A  D:t  MAN -which  is  Icnown  to  cxilt, — either  in  grey  lii-fided  | 
TIN*.  without  pyramids, — or  in  a  whiter  variety  which  iS| 
contexture,  more  decidedly  fpathofe.  This  Acne,  tl 
tinguilhed  chemill,  Klaprcih,  analyfed  by — cxpofing 
fullon  of  five  hours  continuance,  in  a  lilver  cnicibli 
in  contact  with  15  limes  its  own  weight  of  pure  ta 
adding  boiling  watcrto  the  maHt} — filtering  it,  whOe  tl 
luted  } — and  then  laturatini>  the  alkali  with  an  add, 
detaching  it,  left  the  earth  feparate.  A  part  tX  th 
manAnefpary  remaining  Rill  undecompoled  ;  this  bc 
ted  with  concentrated,  boiling  adds.  After  no  fewi 
1 3  repetitions  of  this  proccls,  the  ftone  wu  oom(4a 


Adamantina. 


^43 


;  and  was  foand  to  confifl:  of  2  parts  of  alumin  BOOK  vi. 

Sect.  IX. 
part  of  a  peculiar  earth, — the  adamantina. 

ADAMANTINA,  thus  obtained,  is  infolubk  by  fuHon 

kalis ;  and  is  not  fubjedt  to  be  aAed  upon  by  acids. 

ire  b  therefore  peculiar  \  and  it  cannot  be  traced 

h  neutral  combinations. 


Qz 


SEC- 


sBcnoNTumL 

.  CSTLQlttCi. 

*^^  J^  ^CK  oar  knovledfie  of  thk  pecoliar  ewth,  we  an 
C^^^  oi  Oxwifi:  to  M.  KlafrtlB.  It  w»  extraOcd  bjh 
._^  tbejuTjtM  ifCijtmi  a  ftone  of  a  pale  ycUowifli  gm 
<««xvuc»  adins^  to  red ;  in Jigmv,  s  fbui^fided  prirm,  Us 
~^br  no  Dbnifc  pymnids,  which  are  composed,  ad 
iwftdei  uianglo.  Iti  fpedfic  gnvit7  u  4tl^i5t  b( 
prMa  than  that  of  any  other  flone. 

In  the  procefi,  it  wu  ignited ;  thrown  into  «M« 

Vt««t^  kt  porpole  of  dimtnKbing  iu  cohefion  \  Icrigatecl  uf 

iitU-  LiBgU.  phyry  ^  then  fnfcd  in  a  iUver  crucible,  and  m  cent 

» large  proportion  of  cauAic  fixed  alkali.    Thk  fill 

was  treated  with  water  and  with  muriatic  add  i .  i 

part  of  the  procefs  was  repeated,  till  the  whole  wm 

ed  by  theTc  fluids.     Carbonate  (^  potafii  was  tha 

to  detach  and  faturate  the  add,     A  peculiar  prec^ 

obtained,  in  confcquencc  of  this  faturation.     Diff 

this  precipitate  with  muriatic  and  with  ful|^uric  i 

forded,  at  laft  from  it,  a  conJiderable  portion  of 

finall  portion  of  nickel  and  iron,  a  much  lai^cr  pn 

of  a  peculiar  earth  which,  on  account  of  its  iUd 

Kids,  remained  in  fufpenflon. 

*"  -i-,     "^^  earth  is  the  pure  and  genuine  cstlohicJ 

■lutfwon.  fctowing  are  its  moft  remarkable  propertiea.     Fnt 

t>*  carbonates,  of  potalh,  and  foda,  it  exhiluted  do  < 

«nce.    It  exhibited  no  prcvioufly  known  o 

fittphuric  add;— but  a  pccul'iar  fait, 

irov  ponderous  fpar.    It  was  ft^ublc  by  bsm  y  hi 

tilhet  foda  or  mkrocofmic  {alL 


Sydiieia. 


HS 


SECTION  ELEVENTH. 


sirD)>tfeiA. 


mXTURE  of  fine  white  fand,  a  foft  white  earth,  fbme  book  vl 
mkaceoos  particlesi  and  a  few  black  particles^  not  Seci.JCL 
to  black  lead|— — was  brought  from  New  South 
and  put  into  the  hands  of  the  late  Mr  Wedgewood 
i^  Joifeph  Banks. 

Tried  with  the  different  acids,  this  mixture,  exhibited 

feverai  of  them,  no  remarkable  phaenomena.    With 

ited  (ulphuric  acid,  it  yielded,  by  due  manage* 

a  very  fmall  portion  of  alumin.     Muriatic  acid,  di- 

with  it,  nearly  at  a  boiling  heat,  aAed  on  it  with 

It  explofive  burfts,  and  took  up  about  f  th  of  the 

quantity.    Pulverization  and  calcination  deftroyed 

ifebck  colour,  and  ^th  of  the  weight  of  the  crude  ml- 

but  left  it  as  difBcult  of  folution,  as  at  the  firft.  The* 

of  water  to  the  muriatic  folution,  produced  from 

a  white  precipitate.    This  white  precipitate  was  found 

be  feluble — only  in  ftrong  muriatic  acid.     The  nitro- 

acid  is  capable  of  maintaining  the  white  matter  in 

ID. 

TUs  wbite  matter^  having  particularly,  thefe  relations  to 
mid^^^U  the  SYDNEIA  or  earth  of  New  South 
It  ii  much  more  fudble  than  any  of  the  other 
earths.   In  a  heat  of  from  142°  to  1^6^  of  Wedge- 
pyrometer,  it  was  found  to  melt  in  contaA  with  a^ 
Ijpnuiiy  with  iilice,  with  chalk,  with  lime,  with  magneiia, 

0,3  with 


fij^pcniioi 


Sydneta. 

h  baryt,  and  with  carbonate  of  baiyt,  in  varioiu  acpcrt>  <j 
ncs.  Us  faturatcd  folution  in  muriatic  acid,  dues  not  I 
ftatlize,  but  affords  a  deliquefcent  mars,  to  Icparate  the  I 
i  from  which,  there  is  required — almoft  a  red  he»t.  tt  I 
not  precipitablc   cither   by  water  or  hy  the  | 


^  Klaproth,  indeed,  from       c  experiments,  batV 
her  inclined  to  rcjcft  the  idci    f  the  peculiarity  of  1 
th.    The  only  prodnfls  which  be  could  by  any  c 
ms  obtain  were  olum'm,  filict,  and  iron,  unaccompi 
h  any  indication  of  the  prclcnce  of  any  other  prij 


Strontiana  or  Sironiiteu  S47 


SECTION  TWELFFH- 

8T&ONTIANA    OR    STRONTITES.  . 

t  a  lofs  to  diflinguifh  by  what  analogy  of  d<friva-BOOK  vi. 
lame  of  strontites  has  been  impofed  upon  that^*^-^^^; 
:rrene  fubftance  of  which  the  qualities  are  here 
te  enumerated  \  I  (hould  rather  prefer  for  it^  the 

a  of  STRONTIANA. 

incs  of  StrotJtian  in  the  fliire  of  Argyle  in  Scot- 
'C  been  found  to  afford  a  fparry  fubilance ;  of  a 
Kture ;  of  a  greenilh  colour — yet  ibmetimcs  quite 
;  exifiing  frequently  in  hexagonal  cryAals  \  vary- 
fpccific  gravity,  from  31650  to  3,726;  iniipid  ; 
800  times  its  own  quantity  of  water  ;  cffervef- 
acids  ;  yielding  in  folution,  carbonic  acid  in  the 
a  of  30,2  grains  out  of  every  1 00 ;  by  moderate 
le  to  crackle  and  lofe  its  tranfparency  \  by  intenfe 
jcft  to  lofe  38,79  out  of  every  100  parts  of  its 
tnd  to  be  made  unfufceptible  of  farther  efierveC- 
h  acids  \  in  folution,  capable  of  changing  the  coU 
per  fiained  with  the  juice  of  violets  or  of  radillics, 
1.  100  parts  of  Strofitian  par,  contain  6l,2i  of 
lMA;  30,20  of  carbonic  acid,  8,59  of  water. 
r&OMTiANA  or  earth  of  stkoniian  is  foluble  in 
>  times  its  own  weight  of  cold  water.  Boiling 
iwever,  diilblves  the  earth  in  a  much  larger  pro- 
By  cooling,  it  is  depoflted  from  this  folution,  in 
hich  are  tranfparent,  colourleis,  in  the  ihape  of 
niar  plates-— fometimes  fquare — more  commonly, 
Iboietimes  in  parallelop-pcds  or  cubes.     In  the 

Qjl  air 


.    f  !>r>  capable  of  r-.'-j*:*!.-:'. 

.:  vrjittT,  this  acid   Jifi^.ves 

..  r.ivdity.     Is'iiroie  rf  Jlrovt'u 

.  t::::w«,  conlifting  of  two  cju 

.•;■  ^afc?.     Tlicfe  civil  ah  d 

m 

,.".  iicfce  in  a  irioiic  one,  arc 

..  .-    '?,  snJ  deer jp-t"tc  by  h"af 

.   -  •  .  •  loluble  in  muriatic  acii:  : 

•    -"  '^rof.tiana    aT-  iv>  iIk  W.y  < 

.  .  •  > :  whicli  arc  found  to  conr 

—  :'  v-Tfrallization.     FuTcJInyntrfir^i 
"..  :.\r.binations,  romrr.unicatc  a  r< 

.■\i:rinrs  rrc  dccompofcd  by  th 
:>  ;«  'Wilt/re  sf  'i'r- nil: inti.  when  it 

-  %  :h  *"-.lpb'ir  in  chhc:  humid  cr  th 
-   :t!rr.s  are  rot  liable  to  be  dccoi 

•v  or  of  potaih. 

.     '  \"»Ytrv  of  the  c:;iikncr  of  this  p-ri 

.^    T*  «?rid  15  in'lebtcd  fo  Dr  Il'.t>p  aJTlO 

.-  -\lrv  in  t!ic  nnivtrfny  of  Eilinhur^ii 

^-  — .'  o^f::rvations  upon  it  have  b..cn  fn 

•f..:,  and  confirmed  by  tl-.v.  cnv.iir.nt  c!' 


^  *   ' ...  r      .   -.1   K-   -.1     ._- 
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I. 


SECTION  THIRTEENTH. 


[iDEIlAL    tEFLSCTlONS   ON    TUE    lARTHS,    ALKALIS,    AND    HSU' 

TRAL    SALTS. 


BtJs  have  wc  examined  th?  alkalis  and  the  primary  COOK  vr. 

with  thofe  various  fpecies  of  neutral  or  ftcondary^^^'  XIIL 

vhich  are  fornied  by  the  combination  of  thofe  earths 

alkalis,  vith  the  acids.     A  few  general  reflexions  on 

whole  mav  be  here  added. 

L  The  firft  thing  which  naturally  ftrikes  us  in  the  train 

ftflrxion,  is,  that  the  iimple  earths  compofe  alone,  a 

confiderabl'^  part  of  the  folid  mafs  of  the  globe,  yet, 

in  comparifon,  but  very  rarely  found  in  a  ftate  of  per- 

{iurity.     All  the  ftrata  of  rocks,  which  compofe  as  it 

the  fhell  of  tliis  earth,  or  the  fupport  upon  which 

vegetable  mould  is  immediately  incumbent,  are  either 

IS,  alumincusy  calcareous,  or  of  a  character  derived 

finhc  other  of  the  primitive  earths.     Three  of  thefe 

are  exceedingly  common  in  nature.     The  others 

of  more  recent  difcovery,  and  are  Icfs  rarely  to  be  met 

IL  The  next  thing  that  in  a  particular  manner,  here 
itfelf  on  our  attention,  i^,  that  lime  and  the  alkalis 
to  be  in  their  origin  elaborated  by  the  funflions  of 
or  of  vegetables.  Lime  is  never  met  with,  cx- 
in  fitnations,  where  the  fair  inference  is,  that  it  was 
by  the  funftions  of  livin^:;  animal  bodies.  EvenyS- 
thc  mineral  alkali,  feems  to  have  been  but  accidentally  of 
pynaral  origin  in  the  famous  lake  of  Egypt :  for,  we  do  not 
■EDCrally  obtain  it  at  prcilnt,  otherwife  than  from  vegetables. 

The 


*5*  Generai  Refieaiont « 

&^°xm  "^'^  ■*=:!=tal>'<:  <"■'?'"  of  Profit  Is  fuffidently  known  anJ 
\,^Y*  ^'cpnf  jricd.     JninKmai:  is  of  anioui  vr^in  mu^DuUy. 

III.  Ir  olcuts  alfo,  while  we  cotUi>lar  the  limplcfior 
thefclLbilmiccs,  ib^t  fincc  oimmmaf  the  mofi  fubttleof 
thrm  ha^  been  nCccriained  to  be  a  compound  i  theoiha 
alkalis,  aiid  perhaps  even  fcvcral  of  the  earth*  aaj% 
fooner  of  latter,  reduced  alfo  to  ih«r  condiment  jiriitct 
pies.  Since  fevcnl  of  the  eanhs  are  fo  moch  more  abun- 
dant than  the  reft  in  nature  ;  is  it  not  reafonable  lo  cxpcf^ 
that  pcrha;'S  thofe  which  exift  in  fo  much  fmallcr  qiumi- 
ty,  may  in  the  cud,  be  traced  to  a  perfcft  identity  of  qui* 
litiet  with  the  more  abundant  onet  ? 

IV.  That  law  by  which  totally  new  fubftances  arc  pr»-  ' 
duced  from  the  union  of  the  acids  with  the  earths  and  ib- 
alkalis  is  a  very  remarkable  one.     How  immenfely  ntii  ir- 
rous  arc  the  new  bodies  thus  formed !  It  is  but  recently,  l^': 
chemiriiy,  having  become  acquainted  with  the  exiAcnci  i 
of  a  muIiiEude  of  acids,  before  unknown,  has  been  eniblcd  ' 
to  trace  the  neutral  falis  through  all  ihcir  diverfijy,     AiJJ  j 
to  that  portion  of  the  materiils  of  (his  j;lL'>be,  which  is  uuiic 
Up  of  Acijs,  all:a1is,  and  eanhs,  that  alfo  which  is  compofot 
of  the  neutral  combinations  of  thefe  primary  fubfUncai 
and  wc  Ihall  find  the  fum  to  comprehend  by  much  the  , 
larger  p.irt  of  the  whole.     It  is,  comparatively  fpcakisg, 
but  on  a  few  occalions,  that  the  more  clementarj-  l'ub{bft> 
CCS  are  to  he  found  in  a  flaCc  remote  from  combinacioB. 
\Vc  find  them  mod  commonlyin  a  neutralized  form.  ThflSJ 
arc  indeed  many  aggregate  mixtures  in  which  no  pcrftAi 
chemical  combination  has  place.     But  except  in  the  oft 
of  thelc  mixtures,  neutral  falls  arc  what  moft  ufually 
fent  themfetves  to  our  obfcrvation  throughout  eztaaal 
(lire. 
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Of  thofc  fubftances  which  chcmiftry  fiirniflics  for  BOOK  vi. 

Sec.  XIIL 
cs  of  human  life,  the  greater  number  are  neutral 

The  properties  and  relations  of  thefe  faline  bodies 
s  therefore  to  be  made  in  a  much  more  eminent  de- 
han  they  have  hitherto  been,  the  fubjeAs  of  chemi- 
effigation.  When  thofe  which  are  formed  by  the 
tde  and  animal  acids^  (hall  be  more  perfedly  known> 

be  hoped,  that  there  may  be  much  derived  from 
ibp  the  immediate  ufes  of  the  arts. 


ELE. 


■  •  ■><*r 


\- 


ELEMENTS  of  CHEMISTRY. 


BOOK   SEVENTH. 


OF  THE  MLiy.LS, 


SECTION   FIRST- 


OF  A&SEKIC>  AND  ITS  COMPOUNDS. 

J^ICONO  the  pritnitive  fubftances  which  become  known  book  VII. 
'%g  tbc  cbemiil  in  his  llirvey  of  material  natiirei  are  a  confi-    Sect.  I. 
dWibly  numerous  dafs  which  on  account  of  fomc  proper- ^'^[^^^ 
tiCi  n  which  they  all  a^ree  are  known  by  the  common  Merj«  ia 
linBC  of  METALS.     Thcfc  fubftanccs  are  all  more  or  Icfs^^**"*** 
4f9ffib  under  the  hammer  ;  liable  to  be  indurated  to  britiU^ 
pfb  1^  the  fame  a£lion ;  either  exlfling  in  a  (late  in  which 
f)|^  ^e  combined  nvitb  oxygen^  or  elfe  capable  of  being 
.hroill^  into  that  ftate,  by  the  operation  of  fire,  and  the 
ndfeiKe  of  other  bodies  in  which  oxygen  exiib  in  no  very 
jtCMcipus  combination  ;  capable  of  difplaying  iti  their  un- 
fg|y49ted  ftate,  a  brilliancy  and  lul^rc  more  or  Icfs  ftriking, 
^nd  which  are  diftinguilhed  by  the  peculiar  appellation  of 
.  <|rft|//ir*    Tbey  are  found  in  the  bowels,  or  l^jmetimes  at 
thip(qrfib(epf  the  earth;  either  alone^  cr  combined  or  con- 

taoiinatcil 


.<•---.;.   1 


'yt'/''].  f.y^  ♦'y  ;^" .:r:-c':>,-jr^d  :  Rtel^zr  n  di  ^  red 

in  »/f  »;'/.♦  fj''r':!/:t.     Afi/^tt/I  ot  2rfni:cal  pjrites,  is  a 
#w  /il  At'Uf.i'if  {'/TtiCUma  cryftalilzed  in cqImc cryild^l 
nlniin    wiilihA   Afiy   determinate  form.     Arfemc  tk 
\u^%^A  Mifrijiiiii^il'd  among  the  ores  of  cobalt, 
f  n,  iiMii,  (ri)ij)<r,  :ind  filvcr.     The  mines  of  cobalt,  iaSflJ>j 
ffiiy,  .ind  ti  Aii(hMriiin  in  the  province  of  Schonen  in SiV|^i 
il  II  \  \\\u\v  o(  St  M.iric  '411X  niines^  in  France;  thenar 
111   Jiiiift  ill  New  Spaiiii  and  the  edges  of  the  volcanoes' 
Miiiiiit  Vi'liiviun;  allord  this  metal  in  coniiderable aboB^ 
il.iiin.     Il  in  (hidly  iVom  Saxony,  we  obtain,  that  win 
I'l  iiiiliii.iiilv  lui'll-niid  to  our  nfc  by  commerce.  j 

l  hrl.- tii.  ol' Aft'ihNio,  arc  to  be  <i;^/^  immediatdf  rf*  • 
\.\  \mm^>  t  tkru  hoiu  the  mine.     In  the  ^'jr,  the  oce  JoA 
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■^jEwf  ;  roajled  by  expofure  to  heat  in  a  crucible  or  a  BOOK  VII. 
vietort,  till  the  ore  become  red-hot,  and  ccafe  to  cx-,^^„^  ' 
Fnpours ;  next  mdted  by  the  adillance  cf  a  preparation        3. 
iil  by  the  miners,  hhch  fiux,  and  of  a  little  muriate  of^|';|[^'^^^^" 
11}  after  this  fufion,  permitted  to  cool ;  in  doing  which,  ufarfenic 
ive  been  thoroughly  fufed,  it  takes  the  form  of  a 
lump  or  button, — all  the  metal  running,  together, 
te  from  the  fcoriK  or  drofs,— and  thefe  appearing  ia 
ipafVy  uniform,  vitreous  mafs,  covered  over  with  a 
of  melted  marine  fait.     The  metallic  button,  weighs 
Ntaid  compareil  with  the  original  weight  of  the  fpeci- 
will  ihew  in  what  proportion  the  metal  exifts  in  the 
i~  The  ores  of  arsenic  and  of  other  mttals,  are  purifi- 
the  great  nuaj^  or  in  manufaBurey  nearly  by  this  fame 
repeated  with  the  fires,  the  vefTcls,  the  quantity  of 
and  of  the  fluxes,  all  in  a  much  more  coniidera- 
Cion.     There  are  in  arfenic,  fomc  peculiarities 
.make  it  to  be  obtained  pure — by  a  part  only— ^f  the 
iie  procefs.     If  expofed  to  fire  in  clofe  vcflels,  it  is  A>- 
pjtod,  but  not  decompofed.     In  this  change,  it  attradb 
Jflpi  from  the  vital  air  decompofed  around  it ;  and  is 
liirfhtrly  converted  into  an  oxyde.    If  flowly  fublimat- 
l^k  k  cryftallized  in  regular  tetrahxdral  ligures. 
^Pbre  ARsiNic,  commonly  called  regulus  of  arfenk^  is  of 
UrtkUh  grey  colour,  refieAs  the  colours  of  the  rainbow,  Ch.iraclen 
tfOfy  ponderous  and  friable.    It  does  not  aft  in  a  fenfible  Jai[lc'L&.''' 
on  combuftible  bodies.     Expoicd  to  the  a:r  it  be-"'*^- 
fenfibly  Uack.     It  does  not  I'uiTer  from  the  attacks 
iC'Valcr*    The  fulphuric  acid^  even  when  concentrated, 
indKci  no  immediate  effl-As  on  arfentc.     But  if  the  mc- 
M  and  the  acid  be  boiled  together  in  a  retort ;  the  acid 
*B|ile  out  fiilphureous.  acid  gas,  a  little  fulphur  will  be 
^  fublimcdy 


:,  Met  ilt 

■^  dK  UUNIC  wiD  be   axyiUtnJ, 
tjxe  MTA'  atU,  qnkklf  ozytUtci  mk 
K  a  produced  br  the  muriatie  atii. 
■at  en  a^fBfwf  amriaiU  addj  inm 


d  b]'  comboftifm,  or  bj  the  appTl 
kA  labftaiices  abuvc  mcDtionnl,  vvitb  tt) 
I  ii  properly  denominated  oxiDs  or  ak 
f  tailed  cjtuc  or  «B3i>iic.  This  fiili 
■ah  ^fon  {ram  artilkial  preparation  in  » 
be  powder  b  wbtcli  it  fbnns  what  Is  Cm 
l_^w  rr/  rfar/rvf.  At  times,  it  b  predated  tl 
cne,  in  a  white,  pandcroiis,  vitrcficd,  and 
It  u  aUb  cryftalliied  into  vcrjr  tnafparcat 
■,  Iblid  figures,  with  tmncMcd  asj^  :  But, 
ujftiti  vef7  Toon  lofe  tlieir  tnafparcntj.  Thb  i 
nituablc  back  uico  the  perfc^  metallic  llaic  hf 
a»  hat  in  3  patte  with  black  fi^  of  wtiich  the  < 
«nafiaa  the  ab(Vra£Uoa  of  the  ox.ygcu  from  tlu 
■x^,  In  order  to  the  conibultion  of  its  «ii.  yitrffk 
Tov  or  aaUKic,  if  cxpofcd  to  the  air,  Icfcs  'at  xnai 
ty,  anpiim  fotnewhat  of  a  lafbxiiu  apjicanuice,  u 
ilcgoa  a  fort  of  cfiBorcfcence.  It  ia  caCly  diffijlvcd 
^,  Cold  wain:  dilToltci  rather  more  of  it  thin  d< 
Mrer.  The  folution  (lowly  craporatcd,  affords  yd 
cnAak  in  icirahicdriil  fiijuTCSf  mere  or  left  reg^ 
(caJily  unites  with  tariit  by  fuSaa ;  becoinoi 
tbo&i  and  aecdemtei  their  ifiirificatiou. 
«rfaca  pore,  readilr  diflblvc  this  fuhilanc«. 
h  pwyaitd — by  bwling  powdered  oxydc  of 
•f  nitre,  or  in  a  foluitoa  of  anilic 

,  brawsi  gcladnvut  fluid  i  b 
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zation ;  becomes  h?.rd  and  brittle  ;  is  liable  to  de-BOOK  vii. 

Secx  X 

;  is  foluble  in  water ;  precipitates  wheil  diiTolved) 
"own  flakes  ;  when  urged  by  a  ftrong  fire,  lofes  its 
;  is  decompofable  by  acids.  The  folution  of  po- 
'ill  afford  with  oxyde  of  arfcnic,  a  fiinilar  mixture. 
o^  AR.SENIC  is  foluble  in  concentrated yi/^£i/r/V  acid^ 
lile  the  acid  is  hot.  Nitric  acidy  afllfled  by  a  mo- 
heat,  like  wife  difTolves  this  oxyde  in  a  pretty  large 
ioii.  The  arfeniac  add  to  be  hereafter  defcrib- 
rns  to  be  a  produ^  of  the  a(5lion  of  nitric  acid  on 
OF  ARSENIC.  The  muriatic  acid  aided  by  fire,  dit 
his  oxyde:  Ifcold»  this  acid  is  entirely  incapable  of 
ao  arlcnic.  Arfenic  mixed  with  nitrate  of  potafh, 
cs  on  the  coals,  and  is  found  to  have  been  bv  this 
Dxydated.  Oxyde  of  arsenic,  mixed  with  nitrate 
(h  in  equal  parts,  aflbrds  by  dift illation,  fpirit  of  ni- 
cry  red  vapours.  With  ful[)hur,  in  various  propor- 
xyde  of  arfenic  forms  r  sal  gar  and  crpiment, 
IRSkMIC  is  fufcepriblc  of  receiving  into  combination  .  ^  ^\ 

a  larger  proportion  of  oxygen,  than  that  by  which  acid. 
innonly  oxydated.     In  this  fuperoxy dated  flate,  it 

forms  a  peculiar  acid.  The  nitric  acid  contributes 
ft  cflbfkually  to  the  formation  of  the  arseniac 
iecaufe  nitric  acid  rcfigns  its  oxyi^cn  with  extra- 
j  rcadineis.  Oxyde  of  arsenic  is  alio  converted 
tSSNiAC    ACID    by    dift  ill  it  I  on    with    the  cxygenated 

add^    which   is   wtll   known    to   be   little   tena- 
'  a  part  of  its  oxygen.     The  arslniac  acid  thus 

is  of  a  ftrongcr  lajlc  than  common  oxyde  o*  ar- 
It  is  fixable  by  fire,  while  the  oxyde  is  ever  liable 
Hpfwated.     It  melts  into  a  tr::nrparcnt  glafs,  and 

R  communicates 


*5^  JtfmU,  ad  ii,  (      -** 

»°;K  VI,.f„|,,i,^    "J    Ih.   .»s™c    .  ™  »«""■    " 

s„»-p„^not  diflblvcd.    Tiie  nitric  ..  —aonicatM  a  laiot " 

The  fame  effcft  is  proJu.  ■  =»iwfcd  » the  air, 

dered  Aubmic  caft  0:1 .  -  ■"  '"•y  fragment!,  ■* 

a  white  flame.  -liiblTcs  >n  two  part* ' 

J.  Absknic  con:h::  -    '-i  >'iiie;  HrithbarytalToil' 

Sc."^    of  rome  of  tlv-r-.-  '  "^^  the  alkalis,  it  formi  at 

— *rm8  w!;-  -  ;-^'«  by  lime.     It  mayiKprt 

but  was  fi"  -  ..  -   1  t  ammsniaeal  nitrate  vritbsl 

eommor  *  — -  j'^'^  is  the  mod  remvkiU 

eryftal"  ,.   •  _-. -vsibinaiion  of  this  adJwithi 

namr  .         -  -"  ^w^J  is  unaltered  by  ie\\ 

cor  ,  -   ii2  ihc  pure  metallic  ox; de  j  i>  4 

IT  ."  irids,  only  in  the  way  of  dodi 

.  .■.:i:;  of  iron  is  mixed  with  ilsk 

.:.rmp*i("i.-s  alfo  nitr.itc  of  fyJi  b;  & 

...:-=■  JVoJuifts  are,   r.yfunatf  sf  fida  ■ 

:.;  power  of  d--coiiipo!ing,  in  its  lonB 

. .    --re,  has  been  already  mentioned.  ] 

.    :  v.V  i^kiline  muriates. 

-..    ..-i'i-yof  ARSENIC  varies  from  that  «Ul 

..      r.  Lie  metallic  ftate  to  that  which  belia| 

, ..    _  jJid.    The  following  are  its  ditTerent  p 

.  \^,-.z:  ::ites :  Pure  metallic  arfenic   8,?o»:  i* 

. ;  ^-:<:n.c  5,000:  wJiitc  oxyde  of  arfenic  3,;o( 

.  •-■   ■■.■•*'• 

■      :.;  :  ■  !>:  ibrgotten,  that  in  all  ftates  of  its  tajk 

_    .,.-,  .•i.^RSENicistobeconfidercdasmoreorii 

.,-■■-    -■■'^'■'^  ftates  in  which  it  contains  the  Id 

,*  ,.  ■• ::  :=  -  wait  acid  ■,  in  that  in  which  it  contaim^ 

■  >.\-"  J*''S-^'  ■'  '*  *  ftrong  acid. 

AutMl 
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imsEMic  is  ufcd  in  the  art  of  dveine,  and  in  others  of  BOOK  VIL 

"  Sect.  I. 

OxYDE  OF  ARSENIC  forms  a  very  powerful  poifon. 


{alphtu*e|  impregnated  with  iron^  as  it  attradb 
or  ARSENIC  iiito  the  new  comlrination  of  orpimetit^ 
he  bcft  counterpoifon  that  can  be  in  this  cafe  employ- 
»     Arfemate  ofpotajb  is  ufefiilly  employed  in  the  arts. 


ft 
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SECTION  SECOND. 

OF  MOLYBDENA,  AND  ITS  COUPOUKDS. 

^  Yi''  JVloLTBDEKA  IS  a  peculiar  metallic  fubftance  whidi  vH 

y«%^firft  difcovcrcd  by  Jllr  Huim.    It  confifb,  in  its  fpedmem^ 

'    «    of  hexaoonal,  fcalv  laminx  of  various  fizes.  and  ficwodf. 
■  of  o       »        ^  »  * 

>deiia.  adhering  together.     It  fpots  the  fingers,  and  leaves  btadfll 
or  ill ver-grey  marks  upon  paper.     When  it  is  reduced  19 
a  powder,  it  has  in  this  form  a  Uueifh  glifter.    It  nay  be 
cut  with  a  knife.     It  is  ftill  not  the  pure  metal,  bat  onljl 
compound  of  the  pure  metal  with  fulphur.    To  obtain  ttm 
this  compound,  the  pure  molybdena,  is  a  ta(k  of  theittflft 
difficulty.  Except  HUIm  ^nd  Pdletur,  fcarcely  any  cfajcnili  | 
have  been  fuccefsfiil  in  the  attempt*    By  PdktUr  it  m  1 
obtained  in  a  friable  blacklfli,  agglutinated  matter  of  I 
metallic  luflre,  which,  viewed  through  a  magnifier,  appEV* 
ed  to  cor4rift  of  fmall,  round,  grey,  fparkling  grains.  \VheB 
he.ued  in  the  ?\r,  it  is  converted  into  a  white,  voladle 
ox  vie,  cryJlalll'/  :» •:  '^  fublinialion  into  fparkling  needled 
prifnis.     T/.c  :  ctal  is  eafily  oxydable  by  nitric  acid.  "WiA 
h'."i\  ir  n:?.y  be  diflulved  by  the  alkalis.     It  may  be  nused 
v.'.'i  .cad,  copper,  iron,  and  lilvcr.     It  combines  with  fid- 
pnur,  fo  iQT]M  fulphure  of  tmlybiUna^-^impropcrly  named  pi- 
teLt,      iljis  fulphur e  of  molybdena  heated  in  a  crucible  widl 
a: i-i'icr  crucible  covering  it,  affords  white,  fparkling,  nec^ 
lecj  cr» : »^'-  •  rt:fenibling  that  matter  wliich  is  C2l\cdfi/verjbw» 
ers  of  atitihio  -y.     The  i'aline  earths  and  the  fixed  allralk^  if 
melied  vtith  fulphure  of  molyhitna^  diflblve  both  the  (ulphnr 
and  the  metal.     The  fmfuric  acid  reduces  the  metal  to  as 

ozjde 
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ox^y  and  difengnges  a  quantity  of  fulphureous  nci.l,  In^p^^^^^ 
tlae  way  of  ebullition.     The  acid  of  arfcnic,  if  diiVi'led 
^rith  fuiphure  cf  molybdenjy  loics  its  oxygen  :  but  the  nc? 
prociuAs  coniift  of  fulphureous  acid  gas>  orpiment  or  ful- 
pluire  of  arfenic,  and  molybdic  acid.    30  ounces  of  diluted 
nkric  acidf  diftilled  with  i  ounce  of  molybdena  at  5  differ- 
cat  times,  6  ounces  of  the  acid  at  a  time,  afford  a  great 
^nntity  of  nitrous  gas,  and  a  reildue  of  white  powder^ 
'    vhich  laft  fubflance  waihed  and  edulcorated  affords  6^- 
'    dnduns  of  pure  molybdic  acid,  bcfide  a  produA  of  ful- 
.    fharic  acid  which  is  carried  away  by  the  water  when  the 
aniybdic  acid  is  wafhcd*     A  decompoiltion  of  the  nitric 
9ckl  employed^  muft,  no  doubt,  take  place  in  this  inft^ince. 
i^        lIoLTBDENA  thus  oxydable  in  different  ways,  and  in- The  moij 
4b63  liaUe  to  appear  oflencr  in  an  oxyde  or  in  a  mixture),  *j/^  ^^^  ' 
An  m  its  own  pure  and  genuine  form  ;  is  by  oxydation^ 
iduced  abfblutely  to  the  ftate  of  a  perfc£):  acid.    The  mo- 
inmc  ACID  appears  in  the  form  of  a  white  powder*  -  Its 
tde  b  £untly  acid  and  nietalllc.     Heated  in  a  ladle  or  in 
9  cnidUe  with  accefs  of  air,  it  volatilizes  in  a  white  fmoke, 
fiAjcft  to  be  c(»idenfcd  into  needled  cryflals,  and  to  be  in 
put  fixed  on  the  (ides  of  the  crucible.     Even  after  cdul- 
Bontion,  it  flill  retains  a  portion  of  fulphureous  acid.     It 
■  fidiible  in  boiling  water,  in  the  proportion  of  a  fcruple 
of  the  add  to  ao  ounces  of  water.     This  folution  is  Hngu- 
brij  add,  and  almofl  metallic.     It  reddens  tin^rc  of 
tvmfble,  decompofes  a  folution  of  foap,  and  precipitates 
dcdbe  fulphures,  the  mixtures  of  fulphur  with  the  alka^ 
Ek    Gmcentrated  fulphuric  acid,  with  the  aid  of  heat, 
lEflblves  a  large  proportion  of  the  moltbdic  acid.     The 
fiiotkin,  when  cool,  becomes  thick,  and  afTumes  a  beautiful 
coloiir.    Intenfe  beat,  received  in  a  retort,  volatilizes  tho 

R  3  fulphurk 
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)K  VII.  fulphuric  acid|  leaving  the  moltbdic  acid  dry  id  dicbot* 
'  torn  of  the  vciTel.    The  nitric  acid  does  not  aft  at  aD  on 
the   NOLYBDic.     The  common  muriatic  acid  dxffohrcs  a 
large  proportion  of  this  acid.     This  folutton,  if  diffiOedti. 
drynefsi  affords  a  dark  blue  refidue,  which,  if  urged  ift^ 
heat,  is  fublimed,  one  part  of  the  fublimate  bdng  vUscb 
the  other  blueifh.     The  fublimate  b  apt  to  dcliquiatCy  aifl 
tinges  metals.     The  muriatic  acid  is  oxygenated}  when  k 
pail'es  into  the  receiver.    In  this  operation,  a  part  of  then»'' 
lybdic  acid  is  evidently  deprived  of  its  oxygen  b]r  theiMii 
riatic  acid,  and  in  confcquence  of  this,  is  reduced  back  kM 
the  genuine  meullic  ftate.     Aflifted  by  heat,  the  iiOLTl* 
Die  ACID  decompofes  the  alkaline  nitrates  and  mulfiiqi 
and  combines  with  their  bafes,  to  form  neutral  fatak  It 
alfo  difengages  the  carbonic  acid  from  the  three  aUk 
Fixed  alkalis  make  the  niolybdic  acid  more  fbluble  iamh 
ter,  and  hinder  it  from  being  volatilized  by  heat.    iU^f^ 
date  of  potafh  is  precipitated  by  cooling,  in  fmall  granataldl 
crydals.     It  may  be  alfo  feparated  from  its  fblvent  by  Ac 
fulphuric  and  muriatic  acids.     Barytic  fulphate  and  nitntti 
are  dccompofcd   by  the   molybdic   acid  :  and  there  il 
formed  upon  thb  occafion,  a  barytic  molyhdate  wUch  b  fin 
luble  in  water.     The  molybdic  acid  effefls  a  partial  de* 
compofition  of  fulphate  of  potafh ;  difengaging  from  it  by 
a  ftrong  heat,  a  little  fulphuric  acid.     This  acid  diflbbci 
feveral  metals,  becomes  blue  by  the  lofs  of  its  ozjgn^ 
precipitates  various  metallic  folutions,  has  been  foand  hf 
Klaprotb^  combined  with  lead  in  the  yellow  fpathofi;  ott  «l 
that  metalv 
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SECTION  THIRD. 

TUNOSTENy    AND    ITS    COMPOUNDS. 

UXGSTEN  is  a  metallic  fubftancc,  for  the  knowledge  o{^^^  ,^  j jj 
%fa]ch  wc  arc  indebted  to  experiments  made  within  thefe  v^^'^y"^ 
faft  twentf  years,  by  the  great  Swedifli  chemifts,  Kerg-q^j  .*^  ^£ 
MM  and  ScHEELE,  by  Crell^  and  by  McITrs  U  ElhuyariMnz^cn. 
^  and  Angido  of  Spain.  Nature  atifords  this  fubflance  only 
ii  a  combination  with  lime,  which  has  been  denominated 
hfu ponJerofus^  and  to  which  chemifts  now  give  the  name 
AtBAvtz  iunjlate  vf  lime.  This  particular  combination  has 
been  found  in  the  iron  mines  of  Bit(bcrg,  in  the  tin-mines 
of  Schleckenwalde  in  Bohemia,  at  Sauberg  near  Ehren- 
fitenderfdorf,  and  elfewhere.  It  appears  in  comprefled 
Imahsedral  prifms  ;  It  has  the  metallic  luftrc  \  its  fraAure 
ii  foliated  \  it  may  b<  cut  with  a  knife.  It  contains  iti 
the  Cwt.  frequently  68  parts  of  tunflic  acid,  with  30  parts 
of  Ume,  in  other  inftances  22  parts  of  black  oxyde  of  man- 
pne&y  1 2  of  oxyde  of  iron,  64  of  tunf^ic  add,  and  2  of 
quartz.  This  fpccimen  was  melted  with  carbonate  of  pot- 
aih  in  the  proportion  of  one  part  of  the  tunflate  of  lime» 
to  four  parts  of  the  carbonate  of  pota(h.  The  mixture 
w»  afterwards  lixiviated,  when  the  water  dillblved  the  tun- 
flue  of  potafh.  The  nitric  acid  being  then  applied,  pr&- 
qpitated  the  tunftic  acid  in  a  yellow  powder.  This  preci- 
piute  put  into  a  crucible  with  charcoal,  and  then  urged 
vith  6re,  afforded  a  metallic  button  confiding  of  a  fmall 
nmnber  of  globules. 

The  metal  thus  obtained  from  native  tunflate  efltmt^  P^^'Charakter 
(cffcd  the  following  properties.     Its  fpecific  gravity  was  a-<^  pi^e 

R  4  bo^it*""*^"^ 


i»   ^  Meijhdemtt  and  it*  Gn^ 

lOK  V(l.fulpharic  add,  leaving  the  moLtbdic  ttuxi 
n  of  the  veflcl.    The  mtrk  aad  docf  Mr 
the   NOLYBDic.     The  common  antrartie 
large  propOTtion  pf'thU  add.  .  Tfaii  filhlii 
drynels,  aSnrda  a  dark  bloc  rcGdae,  wUfft 
heat,  is  fublimed^  one  part  of  the  fi4t|b- 
thc  other  blueHb.    The  rnblunatv  ii  dE 
tinges  metab.     The  intmatic  add  irv" 
pafles  into  the  recdver.   Id  thii  op0Pl& 
lybdic  acid  ii  eridently  dqirired  if  it 
riatic  add,  and  in  canfequence  di^titr 
the  genuine  metallic  ftate.     ACtt 
pic  ACID  decompofei  the  aBnip' 
and  combinefl  with  their  bde^  ' 
alio  dircRgagei  the  caibadc  v 
Fixed  alkalis  make  the  miAjb 
ter,  and  hiadcr  it  ftom  bdr 
dale  of  potafli  if  preci^tMe' 
a7(Hls.    It  maf  be  lUb  '' 
fnlphnric  and  mnratic  a'  .      ^■ 

are  dccompofed  \fj  t!-  .   ^.^^  ^^ 

formed  npon  tfait  occ.  ^^  ^ 
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compofoion  of  fihi  - -^  jttj    in  ord 

aftrongUcat,  a  /^pge'thc  pun 

fcvcral  m«aU,   l  '^^^  in,>„d  of  I 

precipitates  v>r.  ^  ^^^^^^  obtained, 
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;  -.bout  melting,  b 
;■  pins  of  boiling  i 
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SECTION  FOURTH. 


OF  COBALT,  AND  ITS  COMFOUNI>S. 

s^^^rv^  OoBALT  IS  a  metal  which  has  never  yet  been  foood 
's^^y^m^i^  nature.     But,  we  find  it  almoft  always  in  an  oxydcbi 

>         in  combination  with  fome  other  metal  or  metallic 
▼aritlle^  of  It  IS  oficn  uni.c  t  wiih  ariLTiiC  in  a  folid,  S^^* 
the  or:  of   ore,  foiiiewhat  brilliant  and  granulated;  which  ^vci 
with  fleel,  becomes  black  by  expofure  to  heat,  di 
the  nitric  acid  with  efFcrvefcence,  and  forms  with  the 
riatic  acid,  a  fympathetic  ink.    It  appears  occafionally 
folitary  oxyde ;  which  b  commonly  of  a  blackilh  grey  i 
our,  fometimes  refembles  lamp-black,  is  generally 
and  pulverulent ;  ftains  the  fingers,  and  when  compaG^) 
hibits  at  its  fracture,  rofe-coloured  fpots ;  fometimci 
(emblcs  the  fcorix  of  glafs  ;  and  is  often  mixed  with 
tial  ochre.     In  combination  with  the  arfeniac  acid^  an 
of  cobalt,  has  been  diAinguiflied  as  flowers  of  cokdfi  fJ^} 
rofe-colouredy  cr  coloured  like  peack-bloffctm  :   It  owes  its 
to  the  arfeniac  acid  combined  in  it :    It  is  either  in  maflbb 
in  a  powder,  in  a  (Iriated  cfflorefccnce,  or  in  fbur-fidei 
prifms  with  fummits  of  two  faces.    In  fire  it  gradually  lofil 
its  colour,  while  the  arfeniac  acid  is  difengaged.     AnodtfT 
ore  of  COBALT,  is  that  fpecuiar  cobalt  ore  in  which  iron  fll 
fulj'huric  acid  exift   in  combination  with  this  peculiar 
tallic  fubilance.     It  is  white  or  grey,  very  brilliant,  dc  | 
riched  of  all  cobalt  ores,  commonly  gives  fire  whh  ficA  ^ 
Cobalt  is  alfo  combined  with  fulphur,  arfenic,  and  irOA 
in  the  nvhiu  or  gre)  ore  ofcobiut  s  which  is  of  a  whhifli  fptj 

cokMir) 


»alt. 


■»  ond  itj  Cmpaandt.  ; 

^t^Ehi,        "  Complete  or  truBcatcd  cubes  to  asSOOK 


iRatt\«!tj£i 


'«vire  i  , 


1 8,  or  i6  faces ;  is  fparry  and  / 


Biolaici     p     '  °"  "*  '"'■'^'^c  fomctimcs  exhibits 
"        ^  -J^  ^"*^""g  fern  i  "S  lighter  in  its  ri>cdfic 
P'tceding  fpccies }  and  cihibiis  almoli  al- 
■""Ittncc  on  its  furfMc. 

^fe  afTiiyed  liy  pounding,  w^niing,  roafl-  ^"V  ■« 

««li  ihrec  parts  of  hiadfu^  and  a  litiic  mii-"'c"^S 

Cooling,  »fter  tiic  hft  of  Uicfe  procefles,  pro-' 

tf  in  a  button  at  the  botiom  of  th:  crucible. 

B  muieralogrfis  have  recommerided  nitric  acid, 

r  for  the  airay  of  cobalt 
J  3  parts  of  potafh,  with  j  of  powdered  gl: 
a  the  great  way,  thele  ores  are  roaftcd 
iting  in  a  long  flue  which  is  horlzont; 
p  here  firpiratcd — from   the  arfenic  which 
>  the  flue,. — and  from  whatever  bifmuth 
I  which  falls  to  the  bottom  of  the  furnace, 
f  in  a  dark  grey  oxyde  which  is  nai 
■  *n^,  if  cxpofcd  to  intcnfc  heat, 
^a  dark-blue  glafs  known  by  the  name  of  ft 
g  snd  dilution  reduce  this  fmalt  to  what  is  called 
Subfcquent  purification  brings  ii  to  (he  fiata 
S  called  nzurt  iffeurjiret,  wliich  is  ufed  in  ftvei 
i  aft«  for  comnnitiiciting  a  blue  colour  to  metal 
L  0CC.    The  Xi^rt  of  commerce,  if  nielied  with  thric«i 
,  ir^gbt  of  black  flux,  a  little  tallow,  and  a  little  ma- 
'  s0brvls  COBALT  in  its  genuine  metallic  flate. 

,T,  thus  obtained,  is  of  a  reddifli  white  col- 
c  clofc  grain,  very  brittle,  cafily  reducible  to  a*^"»* 
I  (he  hydroftatic  balance,  it  lofcs  about  Jth  ofa*i       ~ 
PcilC!4am   IhlCS  its  /pecilic  gravity  at  about 

7,:co. 
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SECTION  FOURTH. 


OF  COBALT,  AND  ITS  0OMP01 

s°*"^iv'  ^''""•'^  '^  *  ""*'  which  has  octct  yctjl 
i.^^rym^  in  lutune.     But,  we  find  it  almoft  alv^pj^ 

I         in  combination  with  fotnc  other  metal  jg 
varitittt  of  It  is  oitcn  unitcJ  with  arfcnic  in  a  foljd 
the  or.  of   ore,  fome what  brilliant  and  granulatp' 
with  ftccl,  becomes  black  by  apofive 
tbc  nitric  add  with  effervelceDcet  ip- 
riatic  acid,  a  fympathetic  ink.    It  V 
folitary  oxyde ;  which  is  commool^ 
our,  romctimes  rcfemblei  lami^bl 
and  pulverulent  \  ftaios  the  finge' 
hibits  at  its  fra^rci  rofc-colo* 
leroblcs  the  fcorix  of  glafs ;  ar 
tial  ochre. .  In  combination  w 
of  cobalt,  has  been  diltinguif 
Tafe-robured,  or  coloured  Rke  p€ 
to  the  arfeniac  ucid  ComMo 
in  a  powder,  in  a  ftriated  ^ 

prifms  with  fummits  oft' 
its  colour,  while  the  arfi 
ore  of  COBALT,  is  that 
fulj'huric  acid  ezift  in 
tallic  fubflance.     It 
richeft  of  all  cobalt 
Cobalt  is  alfbcoi 
|n  fhe  mhitt  ot  grt 
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Blfmuthy  and  its  Compounds.  27 X 

owder.  In  water  it  lofes  4^  part  of  its  weight.  It  BOOK  \'i\. 
ftallizes  byfiifioa  into  polygon  prifms,  which  :trc  difpof- 
in  quadrangular  folids,  refembling  the  vohitcs  of  Grc- 
a  architeAure.  It  has  fcarcely  any  taftc  or  fmell.  It 
n  nature  ufually  difpofod  in  triangular  plates,  one  over 
(Kher.  Its  cryftals  are  fometimes  very  regular  oftohx- 
dus. 

Bismuth  is  inalter He  by  the  contaft  of  light.     It  isj^^  ^  ** . 
trtmely  falible,  and  melti  long  before  it  be  red-hot.     In  ons. 
ifb  Tcflels  it  is  eadly  fubli4t\ated.     By  cooling,  it  cryftal- 
es  into  Grecian  volutes.     It  cryAallizcs  very  readily. 
jUd  for  fomc  time  in  fufion,  in  contact  witli  air,  it  foon 
fpircs  a  pellicie  on  its  furface,  which  changes  into  a 
COmfli  grey  or  brown  oxydc,  called  cinder  or  calx  cf  bis- 
BTH.     Made  red-hot,  it  burns  with  a  Lint  and  fcarcely 
Ibemible  blue  flame.     The  oxyde  is  evaporable  in  the 
1^  of  a  yellowilh  fmoke,  which  is  condenfed  by  cooling 
hi  a  powder  called  flowers  ofbifmuth.     Expofcd  by  itfelf^ 
j^OUC  flux,  and  not  in  immediate  contact  witli  carbon^ 
\^f^9  it  does  not  fublimate,  but  melts  into  a  greeniih 
ji^    Expofed  in  a  bowl  of  unburnt  porcelain,  to  the 
ptt  of  a  furnace,  bismuth  has  been  obferved  to  run 
pnmgh  a  crevice  in  the  crucible,  in  a  yellowifh  glafs^ 
Ilk  that  which  remained  in  the  crucible,  was  a  glafs  of 
Ul  violet  colour.     By  expofure  to  air^  bismuth  is  forne* 
ptt  tamiflied ;  and  a  whiteilh  ruft  is  confequently  form- 
^ on  its  furface.     It  combines  not  with  the  earths,  nor 
any  injury  from  the  attacks  of  water.     It  commu- 
a  greenifli  yellow  hue  to  thofe  glaflcs  into  the  com- 
ftioo  of  which  it  enters.     Bismuth  brought  into  con- 
ft  with  concentrated  fulphuric  acid,  decompofes  that  a- 
l  in  pott :  fulphureous  acid  gas  is  evolved ;  and  a  ful^ 

fhatf. 
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)0K  ^Wphaie  of  htftnuih^  witli  fome  portion  of  oxyde  of  BISUUTH  i 
^'M^  are  formed.     Th^fvlpkate  of  Ufmuth  thus  obtaincdj  is  de- 
compofable  by  iire^  by  the  falino-terrene  fubflancesi  by  al> 
kalisi  and  even  by  water  applied  in  fufficient  quanti^.  ^ 
^Jl)cl\&  fulphaU  of  hlfnmth  appenrs  in  fmall  deliquefcent  Deed- 
led  cryflals.     Nitric  cciJ  diilblvcs  bismuth  with  amaaog , 
rapidity ;  and  is  itfelf  robbed  of  its  oxygen,  vhile  the  mft^  ^ 
tal  undergoes  oxydation.    Nitrate  ofhifmuth  is  cryftallizcd  ii 
tetrahsedral  prlGns^  fomewhat  coxnprcfledj  and  with  two  ob- 
tufe  trihxdral  pyramids)  the  fides  of  which  are  a  rhombus  . 
and  two  trapezia.     By  flow  evaporation  this  fait  may  aUbi  : 
be  obtained  in  very  large  flattened  rhomboidsj  perfefUj  fr  • 
milar  to  the  well  known  calcareous  fpar  of  Iceland,    tt  , 
detonizes  with  a  faint  noife  into  reddilh  fparks,  mA% 
fwells,  and  leaves  a  greenifli  yellow  oxyde  which  cannot 
be  reduced  without  the  addition  of  fome  other  fubftaocb  • 
Expofed  to  the  air,  it  lofes  its  traniparcncy,  and  the  mUt  \ 
of  its  cryflallization  cfcapes.     When  an  attempt  is  wait 
to  diflblve  it  in  water,  the  folution  becomes  white  and 
milky,  and  gives  a  prct  "pitatc  of  oxyde  of  hifmutk,     A  fimif 
lar  precipit:ition  is  efR^i^Ld,  upon  pouring  the  nitric  (b- 
lution  of  BISMUTH  into  w-ijr.     The  precipitate  proves  to 
be  what  has  received  the  ntiine  of  nvlite  paint  or  mafffltrj 
ofhifmuth.      i?o  vtx\\\%  of  bismi'TII  diflbivcd  in  nitric  aaii 
afibrd  1 1  \  gr  •in'^  of  pr.-ci;>'».itc.     Muriatic  add  conccaXn' 
ted,  and  long  digcllcd  over  bilnaitii,  or  rather  muriatic  Sh 
ciu  diitilied  upoti  bifiMuth,  pio'iucc:s  an  exhalation  of  afis- 
tiJ  ndoixr,  and  a  rellJue  winch  proves  to  be  a  Muriate  ^ 
hifmuth.     It  is  a  foft,  fi:fiblc,  dcliquefc^rnt  lalt,  decompofa- 
bie  by  water,  and  improperly  termed  butter  of  bifmuth. 
aisMUTH   is  cxydabU  without   any  feiuible  detonation,  by 
common  nitre.     It  docs  not  dccompofe  ammoniacal  mu- 
riate. 
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;,  letrahKdral  necdln,  which  in  their  coloiUlt  r^  . 

iC  pieces  of  the  molt  beauriful  antimony.  ,  ^ 

r>c  OF  ■tsMUTH   is   the  combination  of  this  metil-rhc  oij4* 

><:- bafc  of  gas-oX7gcn.     it  is  fomctimes  native.    h|rfUfi">fc 

iift-incts  it  is  formcJ  by  the  lercral  artificial  means 

iKt)  have  been  cnumeraied.     The  grey  or  brown,  itilv 

uicd  or  vitreous  oxyiles  of  this  mctitl,  cannot  be  (fr 

ifl  without  the  addition  of  a  third  matter.    But,  ^u- 

frngcO}  carbon,  and  all  organic  combuftibic  matten  coo- 

^if  thefe  fubftaiKcs,  decompufe  oxroE  ct  ■isuuth,  bf 

tafiing  its  oxygen,  and  leaving  the  metal  limple  and  a- 

c.    This  cxTDi  decompofes  ammopiacal  muriate.     A 

at  proportion  of  gas-ammoniac  is  difcngaged  in  this  o* 

atioa  i  and  there  a  a  residue  of  metjUic  oxyde  combio- 

pith  muriMlc  acid.     This  fa^  feems  to  reprefcnt  niyJi 

Wmtti,  as  in  its  nature  not  very  different  from  faline 


MHOTH  is  ufed  by  workers  in  tin,  to  communicate  •tttnbh 
terhvdners  to  this  metal.  It  may  be  ufed  indead  of 
j^  fcr  the  cupelUtion  of  metals.  Ii  is  believed  to  be  ct^ 
kof  operjiiug  with  a  dangerous  efficacy  upon  (he  ani- 
.ecoaiomy-  'ilie  oxtde  is  ufed  under  the  name  of 
i/foat,  for  whitening  the  Ikin.  fiut,  it  is  excecdingjf 
le  CO  be  difcoloiircd,  particularly  by  fortid  effluTin,  and 
Jl  flropg-rnttlUnj  matters. 
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arts  of  concentrated  fulphuric  acid,  if  diftilled  on  one  part  BOOK  vil. 

e  .      .  SlcT.  VI. 

X  NICKEL  in  its  metallic  ftate  ;  yield  as  produAs,  a  quan- 
tity of  fulphureous  acid  gas,  and  a  greyifh  refidue,  which 
bf  fotution  in  water,  becomes  of  a  beautiful  green  colour, 
ad  affords  at  laft  foliated  cryflals  of  an  emerald  colour. 
Nickel  detonlzes  with  nitre,  and  is  oxy dated  by  the  de- 
tonation. Anunoniacal  muriate  is  in  part  decompofed  by 
UCKEL.  With  fulphur,  this  metal  unites  by  fiifion.  A 
Art  of  hard  mmeral  is  now  formed,  with  fmall  fparkling 
facets,  and  of  a  yellow  colour.  By  expo  Pure  to  a  (Irong 
kit  in  the  open  air,  this  mineral  is  made  to  crackle  and 
Ibd  out  luminous  fparks.  A  ieries  of  fuiions  and  calcina- 
tiottare  requiilce  to  feparate  nickel  from  fulphur.  With 
sialic  NiCKF.L  unites  with  gre^it  tenacity.  It  combines 
vith  cobalt  even  more  intimately  than  with  arfenic ;  and 
caa  hardly  be  entirely  feparated  from  cither  the  one  or  the 
odier  of  thcie  fubftances,  With  bismuth,  too,  it  is  faid 
toionn  a  brittle,  fcaly  mixture. 

Tbc  combination  of  nickel  with  oxygen,  whether  native ](,  oxydc. 
cr artificial,  is  readily  foluble  in  nitric  aciJ.  A  nitrate  of 
■icb/i  cryftallizable  into  rhomlx)idal  cubes,  is  faid  to  be  the 
podoft.  OxYDE  OF  NICKEL  fufcd  with  borax,  communi- 
«ts  to  the  borax  an  hyacinthine  colour.  The  oxtde  of 
ncKEL  produced  by  the  detonation  of  the  metal  with  ni- 
tnte  of  potaili,  communicates  to  glallcs  a  deep  hyacinthine 
ttlour,  which,  however,  they  are  liable  to  lofe  by  fuflon. 

Nickel  and  its  oxydi:  have  not  hiiherto  been  applied 
to  any  ufc. 
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or  MAKOiHEsi  aud  its  cDMfotniDi.  - 

■^^^^j-  jVLangamgse  is  found  in  nature,  in  many  diSereot 
^_f— ,)—,_'  Sometimes  it  is  cryfHIIizcd  in  prifms  tctrahxdral,  fi 
boidal^  or  ftrizted,  and  fcpara^e  from  one  another,  i 
..  prilbs  bundled  together.  It  is  cryftalltzed  too  in 
needles  in  a  ftellated  arrangement.  It  appears  in  a  ' 
cfflorcTcence,  which  foils  the  fingers  like  foot.  It  ai 
^inea  found  in  a  beautiful,  needled  cfflorelcence  refeU 
Uack  veWet.  It  is  found  at  times  in  a  compafl 
ore*  of  a  black-grey  colour,  generally  with  cavitict,  bd 
ponderous.  There  is  a  fparrjr  makcancse  Foundl 
iron  mines  of  KUpperud  at  Frefko  in  Dahl-land.  1 
is  a  native  mamganese.  in  metallic  globules.  It  his 
difcOTcrcd  by  Schei:le  in  alhes  of  vegetables  :  and  tbe^ 
kalis  arc  perhaps  often  impregnated  with  it. 

Pure  MANGANESE  is  of  a  grLyilli  white  colour,  S 
granulated  texture,  a  fparkiing  while  fra^hire.  It  is  bi 
^  tbe  puK  not  fufiblc  without  great  diiScutty,  in  a  very  fmall  dl 
daftk.  It  is  the  only  metal  combuftiblc  in  the  open 
mofphcrci  and  by  combuftion  it  inflantly  change! 
colour;  becoming,  from  whiteidi,  an  abfolotdy  t 
powder.  But  a  fmalt  decree  of  heat,  fuch  as  tbe  1 
persture  of  the  atmofpherc  will  frequently  afford,  is  n 
fite  to  this  oxydiakn  of  uancanese.  To  avoid  it,  the 
metal  mull  be  kept  in  alcohol.  The  genuine  metal  a 
be  obtained  from  the  oxyde  without  great  diffiod^ 
without  a  procefsj  in  which  lite  uinioH  intenfity  ft 
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'-.  be  employed,  and  in  which  it  is  Knccrtain  whether  oi"|°**'^^- 
he  common  Suk  be  matcmllif  ufeful,  \^^y^^ 

I  he  moraJ  ntintAiont  between  WA^cfutit  and  tlie  bafe  4- 
.;.s-oxyg«,  are  apparently  morc  eager  than  thofc  be-onj. 
-[1  oxygen  and  any  other  metit  I<5  rtaftion  whh  the 
■'..■■  and  the  ralino-terrene  TubnanccshiU  not  as  yet  been 
mined.  As  little  arc  we  acquainted  with  the  relations 
'  -■:eo  MSNCiNESB  and  the  ailcalis.  Sulphuric  acid  rclin- 
'iie«  it«  oxygen  lo  this  metal.  Niiric  add  in  the  fame 
jicr  diflolvcs  mangancfe }  and  the  folulion  is  attended 
!i  Ml  emtlTion  of  red  vapours  of  nitreut  gas.  The  ma- 
-  aLid  likcwifc  diifoWes  and  oxydates  mancaneiz. 
■irk  acid  difTolccs  bot  a  very  little  of  this  fubi^ance. 
'«itr  aeiii,  by  digeAion  with  cold,  diflblves  a  fmall  por- 
ji^f  u«KCAN»E.  Mancanesi  Can  never  be  entirely 
iiied  from  its  iron-  Iron,  lime,  baryt,  and  a  portion 
lilies  are  ufiially  found  in  union  with  native  manganese. 
riongh  this  fubftance  has  been  long  tnown ;  yet  it 
•■  not  been  long  known  as  a  metal.  Bekchak,  Scheelb, 
!iD,  Rintnan,  D'Engcftroem,  I!feman,  Dc  la  Peyronfc» 
J  FouKCROT  arc  they  who  have  the  molt  carefully  cxa- 
"(d  ii. 

OiTi>«  OF  uangakue  communicates  a  brown  or  tiolel'**'*^**'! 
.'iir  10  glafs.  Out,  this  colour  is  eaflly  alterable  by  com<tioiu  of  tl' 
Vible  ratters.  It  combines  with  ammoniac,  and  i<  tc-°"^ 
■  .;;d  in  this  combination  i  For,  the  hydrogen  of  the  am- 
"  dac  entering  into  union  with  the  oxygen  of  the  oxyda- 
'-  ulsganoe,  aSbrds  a  product  of  water,  and  another 
'  ^tt-azoic.  There  is  alfo  a  well  luiown  combination  of 
-<^nor  MANGAKiSE  with  potaJh  ;  in  which  a  beautiful 
7'aieolour  is  exhibited  in  hot  water, — but,  in  cold  wa- 
■nirtd  colour.  It  fhould  feem  thit  thcfc  changes  of 
>      S  3  colour 
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OOE  vn. colour  may  be  oning  to  the  Tuyingoxydationol 
'■     Jganesk.     Oxtde  of  mancanxse  diflblved  by  fiilpl 

acid,  affords  a  tranrparenE  AiMce  of  m&moaness,  the  crft^ 
tall  of  which  are  paralWlopipeds.  It  is  dccompofablc  tf 
£re.  The  alkalis  feparare  from  it  an  oxtde  of  uancaxi^ 
which  by  cxpofure  to  the  air,  acquires  a  very  bcauiiiili 
our.  This  oxYDE  is  fubjcfl  to  be  diOblTcd  by  die 
;Kid,  or  even  by  the  nilric  acid  with  the  prcfence  of 
copibuflible  body.  Th^e  folutions  yield  under  the 
of  the  alkalis,  a  white  precipate,  ibluble  in  acid*, 
precipitates  oZTDE  of  manganese  from  the  muriatic 
of  this  metal.  Muriatic  odd  diftilled  on  oxtde  of 
CAMESE,  detaches  a  part  of  the  oicygen;  and  muriaticafl' 
gas  is  coofequently  evolved.  There  is  laid  to  be  b  Dc^ 
byflurc,  a  black  oxtiu  of  manganess  in  ore  which  is  koMS 
by  the  name  of  Black  iVadd. 

OxxDE  OF  mahGaness  is  at  prcfent  employed 
glals-hopf^,  both  to  purify  white  glafs  from  yellow, 
or  blue  ftainsi'^and  lo  give  it  a  violet  colour.     It  It 
ployed,  too,  in  the  preparation  of  oxygenated  muriatic  >aj| 
and  in  many  other  preparations.     Heated  in  a 
chemical  apparatus^  it  affords  gas-oxygen  in  great 
dance. 


ncs. 


I 

dMM 

'••ii 


I^^yfitfiflen/,  and itt  Campouadn.  ,a^^ 

SECTION  HGHl?. 

OV  tHTlUam,  AMD  ITS  COMPDDHDS.  '     '  i 

i&MTiuoNT  is  2  metallic  fubfbnce  which  has  been  fbniklBOOK  TQ.' 
in  various  forms,  and  is  applied  to  many  different  uia.    Jtf^^^j^j- 
K  nflially  found  in  coinbinatiaD  with  ftitphur.     Sometime*        i, 
«e  aiect  with  it  in  a  fulpburic  ore  of  antimony  crynallized  in^^P*  ■■* 
ticx^uedral  prifms  which  terminate  in   tetrabsdral  pft^at  Amtm*^    . 
aids  obtufc  and  foltUry.  It  appears  at  times  in  ftria;,  vludi"'* 
tcnfift  of  large  ilUfhaped  needles  irregularly  bundled  to^ 
ectbcr.     It  is  alfo  often  in  flellaicd  ftria:  in  which  the         .      , 
Dttdla  are  divergent  from  a  common  centre.    It  is  GMne>  *     ' 

Uines  fparkUng,  and  lamellated  in  plates  of  vaiious  fizett 
Ii  ii  formed  alfo  in  a  red  efflorefcence  on  the  furface  of  the 
ladled  ore :  Sometimes  this  red  ore  is  cryflallized  ia 
[rXms  or  needles  of  which  the  colour  varies  in  deepoefs 
ilkl  brightnefs.  Native  aniimony  in  its  pure  metallic  tana, 
ia^  been  found  in  the  mines  of  Allemont  in  Dauphine,  in 
in  hrge  plates.  A  native  oxyde  of  antimonv  has  bees 
liitovcrcd  in  fine  white  neediest  or  bundled  together,  like 
itoUic  at  Clialanges  in  Dauphine.  Mines  of  antiuont 
loTc  &r  fome  time  been  wrought  with  fome  adnn^  '  ''  * 
bge  on  the  eftate  of  Sir  WiUiam  Pulteney  johnftone  of  -.  :;--; 
I'Vcftcrhall  in  Dumfnes-fbire,  in  Scotland.  In  Hungary} 
lit  Fiance,  and  in  various  other  countries,  aktimohi  like- 
ifSift  abounds'  ^^ 

I    To  purify  the  ores  of  amtiuomt  from  the  fulphur  wHh'Jf'>St»ii» 
>*luch  they  are  ufually  mixed  in  nature,  it  will  commonly „,^ 
ibefafficieDE  to  loafk  the  ores  by  a  moderate  heat  in  the  o> 
■"  "" .  Tlie  fulphur,  in  this  operation,  flies  off,  and  leaves 

fi4  .     iht         . 
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JKVTI.the  4>mMOKT  wiibout  mixiure,  and  unaltcrvttj 
jOXjJation.  The  inrcnfity  of  the  fire,  ni.iy  6c  ai^ 
while  the  fulphur  fiics  oft".  But,  ic  is  cxtri-mcly  Jiff 
detach  the  lejft  remahis  of  (be  fulphur ;  as  ihcfe 
with  rxtnordinary  tenacity,  to  the  metiL  After  [| 
crti,  the  AKTiMOMT  remains  in  a  grey  oxydc  which 
conCderabl]^  contaminaMd  with  fulphur.  Urged  wt 
tinoed  intcnfily  of  heat,  this  grey  oxyde  is  reduced 
glafs  of  >  rcddifli  browii  or  an  hyacinthine  colour. 
ed  wnh  an  e<^ual  quantity  of  black  flux  and  a  fmi 
ponkni  of  bUck  foap  or  oil|  the  grey  or  vitreous 
0»  ASTiMoNT  is  reduced  into  the  pcrfert  metallic  ft: 
r*Acn  ANTiuotiT  in  its  pure  and  pcrfefl  metallic  five, 
^*"'fparkliBg  white  colour,  in  large  plates,  brittle,  pow 
a^X  to  exhilHt  on  its  furface,  a  cryl^alliz^ion  refei 
ftars  or  firm  leaves.  It  appears  rikewift;  in  trihsedi 
nmids,  conlifling  of  figures  like  hoppers  which  ft 
dicir  angnhir  points,  one  above  another.  In  wate 
fame  meral  lofrs  ^th  part  of  its  weight.  It  is  eafitf  i 
Ue  to  a  [cWer.  It  afts  in  a  very  fenfiWc  manner 
Aoauch;  and  b  both  emetic  ami  purgative. 

ANTiMOiiT  is  liable  to  no  aheration  from  the  con 

\t»Te»&\ora Uglt.     It  does  not  melt  till  red-hot.    Expofed  loaa! 

ebmical      f""*  "*  •^'^'e  veflcls,  it  is  wholly  volatllizeJ,  without 

InbOuien.  i„g  decompofilion.     Left  to  cool  fluwly  after  this  fii 

afliimcs  that  hoppered  cryftalli/alion  which  was  abov 

tioncd.     Ry  ftifion  in  open  velTcU,  it   is   quickly  ox 

in  a  white  fmoke ;  which  is  precipitated  on  the  for 

the  melted  metal,  or  (iscd  on  the  lid  of  the  cruc 

fmall  white  needles ;  and  which  has  been  tmpt^opa 

nominited  yjioT*  ef  aidimvty.     From  combulllble  m 

AMTIMONY  fuBrrs  alleratioti.     By  the  air,  its  itahca 
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lie  tamiihed.  It  is  not  folublc  in  vmltr.  ThtY'<^t^'V. 
w  no  power  of  aftion  on  *ntimont.  The  A/.i^  1  _f 
d,  if  boiled  OTtr  aktimout,  diflukcs  and  nityidttt 
of  ihe  metal.  The  foluttoii  is  attended  tviih  the 
of  pure  ridjthtir,  and  (rf  tulfureoua  acid  gas.  The 
3  of  JutfaSe  of  aiHiaany  and  oxtbe  or  ahti- 
Kh  whkh  have  been  formed  in  ihc  procds.  Nt- 
3  a  porticn  of  th.Tt  ah-timont  on  which  it 
';  producing,  a  nkrale  tfantimmj,  and  ev^  g'.ir>. 
Hie  cxjia  of  antimony  obtained  by  the  nitric 
htphuric  acids,  are  exceedingly  difiicult  of  rednC- 
wmtic  add  dilTi^vea  antimomt  by  long  digeftioti 
A  muriate  of  aniimony  k  obtained  In  fmall  deli- 
neadln  by  violetit  evaporation.  It  is  known  by 
r  denomination  of  kuUtr  of  nritimsn^;  This 
i  ill  the  iire,  and  b  decompordble  by  dillillcd  wa- 
ll Gtk  may  alfb  be  obtained  by  triturating  i  part 
t  Iblphnre  of  amimony  with  t  parw  of  mercnrial 
and  then  cxpofing  diis  triturated  mafs  to  diflilh- 
e  muriate  of  antimony  is  then  fublimaicd-,  and 
rcombinct  with  the  mercury,  to  form  cinnabar. 
yriatic  acid  difloltcs  ii\ti»*on»  with  a  more 
_f  than  that  of  diher  of  the  two  acids  of  which 
mofid  acid  is  formed.  Nitro-murintf  of  antimony  is 
,  and  may  be  decompofcd  )ike  th;  other 
pbiauions  of  ibis  metal.  Antimovv,  hy  various 
decompoJcs  fuiphate  of  potafli,  nitrate  tf  potafli, 
if  fixib.  y\ll  cumbiiftiblc  matters  aft  more  or  left 
etal.  GM-hyi,!rc^eii  alien  its  fLirface  and  coloar. 
men  rewlily  into  an  artilicial  union  with  Ibis  me- 
b  forms  a  mixture  ftniilar  to  the  native  ores  of 
t.  AUciiinrulpburesalfodiiiblvc  the  metal.  The 
combinations 
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not  yet  been  examined.  ,  J 

5-  OxrDE  OF  ANTIMONY  IS  obtained  firom  the  ore  or  Bom 

of  ANTiico-^^^  purified  metal  by  feveral  procefles  ahcady  mmriancd 
^'^'  In  all  inftances  in  which  at  a  proper  temperature^  there  ad 

prefented  to  antimony,  fubflances  containing  oxygen  dM 
has  a  flronger  tendency  to  combine  with  the  AirriMold 
than  to  remain  in  imion  with  the  fubftance  in  which  it  m 
firft  exifts  ;  the  metal  will  invariably  be  oxydatcd.    Um 
GREY  oxyde  of  antimony  is,  as  we  have  ieen,  afualiyuM 
tained  from  the  fulphurated  ore.     The  vkreous  oMjdihjn^m 
duced  in  confequcnce  of  urging  the  grey  oxyde  with  a] 
ftrong  intenfity  of  heat.     The  white  fublitnated  gxyde  ifm^  1 
fttony  is  produced  by  the  fublimation  of  metal  under  theiG^  ] 
tion  of  heat  in  open  veflels.     From  the  a£Uon  of  the  ■»  J 
trie,  the  fulphuric,  the  muriatic,  and  the  nitro-murianc^-^ 
cids,  we  have  feen  that  there  are  oxydes  of  antimoht  p^ 
duced  with  fome  diverflty  of  qualities.     By  the  action  of  . 
the  different  neutral  (alts  upon  this  metal,  we  have  bn% 
that  it  undergoes  in  mod  inflanccs,  more  or  lefs  of  oxyd^ 
tion.     Such  is  the  origin  of  the  oxtdes  of   antimovt. 
The  white  JMimaUd  oxyde  if  urged  with  fire,  is  again  fiib- 
limated  by  itfelf.  It  may  likewife  be  melted  into  an  orange- 
coloured  glafs,  paler,  more  tranfparent,  more  difiicu^  to 
melt,  than  that  which  is  formed  with  the  gri^y  §xyde  efmtih 
Mony.     The  white  fublUnated  oxyde  appears  to  be  foluUc  ia 
water ;  and  feems  to  communicate  to  that  fluid,  certain  ^ 
metic  qualities.     Oxydes  ofantimsny  in  general,  but  particiH 
larly  thofe  formed  by  the  action  of  the  acids,  are  extreme- 
ly difficult  of  reduction.     A  ntimont  is  oxydated  the  moA 
eafily  by  the  oxydated  muriatic  acid. 

SuuHtntf' 
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[DRE  OF  AKTiuoNT  bting  [Ducli  m(cA  iii  prcpsr*-  l?f***l 
e  pnrpoTcs  of  mcdicmCi  dcfcrrea  to  be  here  [>3r-i^«*. 
'  wd  and  dcfcribcd.     It  U  generally  more  ca- 
PSvcd,  but  Icfs  conipletclj^  oxvd^lcd  bf  acids,  lli;in 
B  mctai.     The  tuiro-muriiiic  acid  tn.iy  be  beneli- 
y  cmplcycd  to  f^pxratc  the  fulphur,  which  i:  prccipt- 
in  the  farm  of  a  white  powder.     Roariiiig  is,  as  wc 
(eCD,  employed  for  the  fame  end  of  drivJTig  off  the 
wr.     It  is  the  fame  thing  trhich  is  accotnplillicd  hj 
laonattcn  of  sdlphoke  of  ahtimont  with  nitrate  of 
II     Troa  and  foine  other  metallic  fubllanccs  lil^cwile 
ft  fiilphur  from  its  union  with  antimony.     One  part 
Utlt/KE  OF  aNTikont,  dctoniaed  with  three  parlg  of 
I  aflords  that  white  oxydc  which  is  named  dtapkiniie 
Mn.     Etjujil  pjTts  of  ihe  f^It  and  the  mineral,  miied 
her,  and  poured  by  fpoonfulls  ints  a  red-hot  crucible, 
6xe  more  llowiy,  and  afibrd  a  brown  o^aiu  glup  of  an- 
■i covered  with  fcorix:  for  inthis  icftance  the  fulphur 
iriog  completely  bumi,  makes  the  Mcydt  of  antimony  to 
I'wHb  itfe'if  m>o  a  giaf?.     If  rot   urged  by  6re  into  a 
|«f  &llon,  the  prudti^  of  this  operation,  is  nothing 
I  litrCous  fLoria,  which  was  formerly  named  Ruliand'i 
inir^a'itim:nj.    Reduced  to  powdcri  and  then  walli- 
Ifavatcri  tltis  matter  forms  what  ia  cslicd  crocut  mr- 
IM,     There  is  smother  fulphuraied  gla(s  of  ANTlMOar 
%  hj  ttc  name  of  ruby  «f  anlUmiiy,  of  magnefm  opaltnaf 
■  Oiay  be  obtained   by  melting  in  a  crucible,  cqu.d 
f  Jccrtpitaicd  muristc  of  foda,  nitre,  and  sLLPUUts 
ir'nfTV.      It  is  a  vitreous  mafs  of  a  light  brown  eo- 
',  and  covered  over  with  white  fcoriic, 
;  i  glif*  of  ANTIMONY,  improperly  lerm- 
-  is  prepared  by  mcliing  a  mixture  of  i  j 
ounces 


^^aa^  iM\m<^S^waii<mmm9etattM.  The 
i~  :j:asBi(  ^iiEfc  ^•fi,  wfj^  opdke,  md  V07  deafi 
mt-:m£mmi.  p»e  jhtimwi  anr  be  cxtnOBil  fri 
am^aaotore  bv  mixn^  tagethn  6  o&iice*  erf  tin 
j^Ha-vain^  aad  8  onncci  of  iuiphdre  o»  antii 
-^E^:&eH>ilsrcb^(poadfi>Us  into  x  red-hot  cm 
^■mj  te  Uno }  ind  then  pouring  the  vhtde  in 
an aMcsraftd  sad  heated:  Tht  pure  antim«o7, 
ar  ^dk ii  cm),  wiU  befeond  In  apjramidzttheh 
«ifcicffir  If  it  be  fnffidoitlf  pore,  hi  upper  C 
«S  oUbit  the  regultr  appearance  of  a  fiur.  It  ir 
Wftt^  too,  with  fconx^  wluch,  if  boiled  in  a 
4iaMaty  of  water,  will  yield  by  filtntion  a  carfaoM 
^Mar.  Ute  leawinng  liquor,  dear  whUe  k  cnni 
wocB,  becomes  tsbid  by  cooUng,  and  then  depol 
;eCi£h  matter  wtuch  a  termed  hrmes  mitural  by  th 
wxv. — hut  is  at  prelent  believed  to  be  antimomaiti  fm 
If' ft^^  An  acid  poured  into  this  liquor,  predp 
from  it,  a  fulphurated  ozyde  of  antiinony  of  an  oi 
yellow  colour,  which  was  fonnerlj'  called  gcldtn/Jveri 
timmj,  and  which  diSers  but  liitle  iiom  kermts.  Solp) 
Of  ANTiMomr  reduced  to  a  powder,  and  boiled  fur  ■ 
moments  in  water  containing  carbonate  of  potafh  or  1 
ik  i  depoCtes,  after  filtration,  and  by  cooling,  a  pona 
IBiir  or  red  fidpfmrattd  txjde  of  antimony.  An  aU 
iiHWL-s  boiled  anew  over  the  relidue,  will  caufc  it  to 
gather  depolitc  of  kermeif  fomewhat  paler  in  cntrwr' 
iKfrC>  A  number  of  other  metallic  fubftancea  alf 
TfcfV  thg  fulphur  from  the  ANtiMOKT.  Tin,  iroiif  ca 
«£tSnr.  are  all  capable  of  erefling  this  decomptf 
4hit».  aMiDS  ^"'^  **  aeccflaiy  to  the  imion.     Am 
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Me  if  diftSledwUh  iulphitre  of  antihont,  af--BOOKVls 
NilvenileDr,  purple  rubllmitcc,  which  appears  to  be  ("^ilZj 
f  tttjmoniated  fulphure  with  a  bafc  of  ammoniac. 
UMn  JK  much  employed  in  medicine  and  in  the 
t  was  once  much  uled  in  [Milt,  as  a  purgative  me-uin  of  u. 
Bitf,  &fcr  and  lefs  uncertain  purgatives  having"™'"'^* 
lopted)  the  aotimonial  pills  are  now  little  uTed. 
m<  txn>  oxTOi  OF  antiiiomt  in  their  diffisrent 
bAt  of— Crude  fulphure  of  antimony, — Kotrou'i 
.^Ifaptiomic  antimony,— kermea  mineral, — golden 
^^we  now  the  only  aatimonial  medicines  frequent- 
liied.     Scrofdiulous  diforders,  pituitous  aK:Aiont 
Mnacfa,  lungtt  inteflines,  and  urinary  palTiges,  and 
iriiich  a  {iidorific  tSvA  is  required, — are  the  in- 
to whidi  thefe  antimonial  remedies  are  uliiailygU 
imiiONT  is  ufed  in  calling  types  for  printers  j  and 
■  of  the  arts. 


OK  >ii.ounasoF  suLi-t 
TT.vm.      , 

taicti  mTrntc  (■■" 


I,  the  mod  com 

IS  ID  Uie  (bte  c 

Ic  form :  And  in  tl 

^  fKjiih,  md  inflj 

^^mvf^Ci  intermixed  i 

^  ^  «  Kunjr  divcriitics  of  [ 

in>ted  calamine  or  / 

,  it  »  mineralized  bj  fiJ 

p  « .^Afi^^t  of  *inc,  or  j^/iwj^  >  ] 

■  diverliiy  of  potj-gonal  fl 

.  ji^^r  snJ  carbonated,  or  foni^ 

I  falpkatc  of  zinc    in  rhooil 

I,  V  in  Clky  filametm.     It  b  foJ 

,  X  Briiiio,  in  Nonmjr*  in  &h 

B  »-  ATfiUted  ores  of  ziMC  are  kflh 

» 1  piwder,  mixing  ir  with  chsrcoi 

r?  in  a  crucible  cofcred  witb  a"  pi 

X^  ic9per  ima)cili4iel]r  becomes  yeHoi 

g  WW  int'f.     And  ibc  lame  ilFaj  may  fae 

,  ^Amcd  in  the  humid  waj,  with  fn^ 

■;  cj/wBw/  are  of  a  mnrc  compotH 

La^bctrc^^tcd  three  itmcs  fucofTrvflv  ri 

I  with  muriatic  add.     Bi 

■  ^  iiKC  may  Ik  bed  aiTai 

ssicidt  wd  I7  ^liAillntion. 
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i  fcr  ufcf  in  the  large  way,  the  fulphuratcd  ores  are  melted  BOOK  vir. 

'  Sect    l^C 

^in mixture  with  lead:  And  the  zinc  is  then  partly  fubli- 
:.  mated,  in  port  precipitated  by  cooling  at  the  forepart  of 
;.  the  (iimacc.  That  which  is  fublimated,  is  particularly  de- 
^Bominated  by  the  improper  appellation  of  cadmia  fornacum. 
'"  In  Britain,  zinc  is  obtained  in  the  great  way  by  diftillation 
^  k  an  oven-{haped  furnace,  in  which  are  placed  pots  con- 

^ 

;.  tttoing  calamine  and  charcoal,  and  having  each  an  iron 
^  |ipe  pofling  from  it,  through  the  floor  of  the  furnace  into 
r  1  teflel  of  water.  The  zinc  is  fublimated  by  the  heat ; 
ad  paffing  through  the  pipes  into  the  water,  is  there  con- 
ceded and  fixed  into  fmall  particles.  Thefe  are  after- 
vards  melted  into  ingots,  which  arc  expofed  to  f^de  by  the 
of  fpelter.  This  mode  of  extracting  zinc  from  its 
b  faiJ  to  be  of  Chineie  origin.  Our  pureft  zinc  is 
obtained  from  China,  under  the  appellation  of  tutenag.  It 
11  a  very  rich  ore,  and  contains  from  ,60  to  ,90  parts  of 
pvezinc. 
Purr  iTictallic  zinc  is  cryftaliized  in  narrow  laminae  or^,    3- 

....  .         •         Thccharac- 

B  larger  plates;  is  brittle,  yet  yields  with  a  certain  degree  ters  of  the 
of  elauicity  under  the  hammer  \  is  of  a  blueilh  white  fpark-^""  ™^'* ' 

f  log  colour  \  is  eafily  fulible  \  is  of  all  metals  the  moft  in- 
flammable \  when  red-hot^  burns  with  a  beautiful  yellowifh 
white  flame  \  decompoles  wattr  with  great  energy. 

If  expcfed  to  hear  in  clofe  veiTcls,  zinc  melts,  and  vola-ittrcadUons 
tilizes  without  being  decompofcd.    If  fufFered  to  cool  Ao'^-^llJifc^" 
If'mz  vefu'l  froiii  wlilch  a  part   of  it  may  run  out ;  thefubftance».  3 

;  lemainder  is  crydailizcd  in  rc.'dlcd  prifms.  Expofed  to 
die  ofV,  while  in  fuiion,  it  is  covered  with  a  grey  pellicle 
which  is  loon  converted  into  a  ycllowiih  oxyde,  ealily  re- 
ducible. In  other  relpcdts,  th<s  metal  is  fcarcely  alterable 
\sj  the  influence  of  air.     Mcfirs  Layoisibr  and  De  Meu- 

NIER: 


4*> 


b*  etpcrimenU  on  the  decompofidoa  ^^^^| 
\  mtc  wlten  jufl  begiotiiRg  m  be  R^^^H 
oxjpgra  of  that  Huid  with  gmt  fane.  sSSl 
opNk  «r  offeriag  iaio  vilreout  compounds,  aod  of  tttm 
w^aaait^  to  gbft,  a  yellow  colour.  L*qvir  of  adU 
^Mih  w^^  if  boiled  over  aivc,  Usckens  the  fiuAcct 
ibc  mead,  and  oxyd^tes  a  part  of  k.  ,ilii— in,  OB  ai 
OMBC  af  in  v<d«ttUi^,  a^  with  Idi  eiie;s7  •■  ihw  odd 
SaH|l>i*ic  adil,  cok),  pofleflca  the  powo-  of  diflblvingaM 
dkc  «itl  hdng  diluted  in  W3Ut.  Thxjw^i^e  ^sk 
■  AapKbrflaif  ilib  JKompoTittcn,  k  crrftillcabk 
^■Ail  frifens,  lerminating  in  prnnufii  :!bc  havcf 
fije.  fetafic  is  ftiptic  I  and  it  leciiH  td  be  CO* 
/4iwy^vrb)rthe»aioiiofbc».  iK^inr^t 
■fek  fe«  «r ;  it  deco(n|>orible  by  alimiB,  buyt, 
Kpc^adlbetbrcc  alkalis  i  mutnalk tfacompofaa, i 
aaafoM  bf  nitre,  h  is  tmpropeTljr  lenned  in 
«*M  lymf  or  t-irrW  1/  ;^r/  A~:frv  acid  if  > 
w^^»  icd  coUl,  cotnbinu  wish  cimc  anth  gmt 
aiqaStT.  Tbene  t*  an  emiffio*  of  heat  while  ibe 
tinr  *Tkt*  jitJcc,  and  a  br^e  difecgtgnnear  a.'  nkrooa 
;  wm-tte  /»•>:-  r-o*  foriDcd,  affords  bf  cvafwratioa 
Lf .  OMnfvrrficd  aod  l^riaied  trtndixdnl,  tennim 
i-tilcil,  nriatcd  pjramid*.  It  ttrcdadble  tojuen 
jr  t3>llil!Mi«n,  wh'ch  evntvn  frooi  it  a  quantity  of  J 
gas.  It  dcli(pK(«J  w%en  c%poted  in  ihe  open 
Bcre^  The  luar-aiic  yJU  ads  on  zinc  with  as  tn 
n  as  tlie  nitric  achL  Tae  lAUnioa  thus  cSaBtxii 
Lrkfst  umI  -ioa  9M.  cnitiilitt  by  eniwnition. 
Lii«D  it  afibrds  a  rouB  purticm  of  highly  fuoai 
§*cld,  willi  X  &tkl  fii6bie  auriati  <f  sinr.  ' 
l^dHotcd  io  vaRfa  and  d^Acd  over  ziin^j 
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ot  inconridcrable  portion  of  it  \n  the  fpace  of  twenty-four  BOOK  vir. 

imin.     The  folution  being  expufeJ  to  the  air,  affords  a  '       * 

lariCg^tcd  jK-lliclc  of  cdrb:?iaU  cf  zinc.     All   folutidns  of 

UNc  in  acids  arc  precipitated  by  lime-water,  ma.^ncria,  fix- 

b1  alkali,  and  ammoniac     Zinc  decompoies  fulphate  of 

pCafli  by  Attracting  its  oxygen  :  when  in  filings,   makes 

Bkre  detonize  wiih  afloniOiing  rapidity  ;  d(fcompofes  alio 

pnriate  of  ibda  \  effects  the  lame  decompolition  with  a 

SDore  powerful  energy  upon  ammoniacal  muriate  ;  forms  a 

Jiiftait  $f  %ltic  by  the  decompolition  of  fulphaU  of  alum'in, 

■bunerfjd  in  gas-hydrogen,  zinc  has  been  obferved  to  af- 

fcae,  after  feme  time,  a  very  bright  but  diangcablc  blue     » 

ealonr.   It  is  ahnod  incapable  of  combination  with  fulphur. 

Tct|bjfuiion,  an  artificial  hUnde  may  be  formed,  in  which 

;Aefalphur  is  combined  either  with  ziNCor  whh  its  oxyde. 

Ito  metal  is  not  incapable  of  union  with  arfemc  \  Init, 

•kh  the  oxyde  of  arlenic  unites  lefs  eafily.     With  antimo- 

■fj  it  forms  a  hnrd  brittle  mixture. 

Wchavefeen,  that  in  the  native  ores  of  zinc,  it  is  gene-        ^. 
I5rily  an  oiydc  that  is  found,  not  the  per fctl  metal.     In9*y^*^°^ 
lie  moil  part  of  its  artificial  combinations,  the  metal  is    . 
itrdated  by  the  combining  prccefs  ;  and  by  confequence 
ufb  only  in  its  oxyde,   in   the   new   compound.     Tne 
XTDi  OF  ZINC  obtained  hy  the  cxpofurc  of  melted  zinc  to 
ke  atmofphere,  is  yellowilh.     But  if  this  fame  melted  mc- 
dbe  expofed  to  a  greater  intenfity  of  heat,  the  oxyde  is 
'ohtilized  by  the  current  of  the  flame,  aicends,  and  is  af- 
erwards  condenfed  into  little  white  fljkes,   which  are  im- 
voperly  termed  foiva-s  cfzir.c^  pomfbolix^  fiihU  ribum,  plAl-j- 
^tpUeal  wool  or  iQffcn.     Their  gravity  is   greater  than  that 
rfthc  metal  from  which  ihcy  r.rc  fo/mctl  ;  being  augment - 
■dby  the  wciglu  of  th"  oxy;]en  wMca  they  have  acquired. 

r  '  This 
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BOOK  va  This  oxtde  if  cxpofed  again  to  heat,  reotanis  filed ; 

',_^-Y^\  pla^s  a  phoJplioric  light  in  the  dark,  axid  melts  into  a ' 
tifnt  yellow  coloured  glafs.  Oxtds  of  zinc  expo^ 
heat  in  contact  with  carbon,  yields  a  part  of  its  MM 
the  carbon,  and  is  thus  itfelf  reduced  in  part  to  1 3 
OzTDE  OF  ZINC  is  alfo  obialncd  by  precipitating  ^i^M 
lutions  of  the  metal  with  lime,  magoeGa,  potafh^  H 
ammoniac.  It  appears  in  Qakes  and  is  eafily  (cdoil 
(.  In  the  arts,  zifc  enters  into  feveral  metallic  in^ 

luoTcf.  {»rticular]y  into  torobi^c  and  prince's  metal.  Pillli| 
zmc  are  mixed  with  powder,  to  produce  artiiicial  fi| 
£re  works.  Zinc  has  been  recommended  as  prefo^ 
tin  for  the  purpofe  of  pUling  copper  vciTcls.  Sublin 
mjdt  of  zknc  has  been  given  Ibmetimes  fuccefsfully,  fe 
times  ineSe^ally  as  an  antifpafmodic.  Pempheiiitf  A 
&u;.  are  ufed  as  excellent  deficcalivcsfor  liumoun  iSU 
tbee/cf. 


i 
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OF    MKr.CVR.Y,    AND    ITS    C0.VP0JND3. 


EtLercury  is  i!oc  .1  niec?.l}ic  fublV-mce  extremely  plentiful  BOOK  Vif. 

■  nature.     It  is  tcurJ  in  .1  virc^in    ILiiU-,  pollefling  all  its  ^^^ct.  X. 

■Oallic  properties  ;  in  a  ftatc  of  oxyclation  ;  or  in  combina-        j, 

lioD  with  acids,  fulphur,  an.l  otlicir  metullic  matters.     Vir-^"R^"  of 

^  cwr  fluid  mtrcury  has  b?en  found  in  ;;lobiilcs  or  in  large 

ilficSy  in  CJr'ihs  aiu!  foft  uonc.^,   ;ir.a   iViOll   frequently  in 

ke  cavities  and  i!it<.T;"ticts  of  its  cr.vn  ores.     At  Ydria,  in 

Kpun^  and  in  America,  it  is  gr*t!icrcd  in  the  cavities  and 

lefts  of  the  rocks.     It   is  found   in   clay  at  Almaden,  in 

leds  of  chalk  in  Sicily.     It  is  to  be  found  idfo  at  times  a- 

nong  (liver  and  lead  orcr,  as  well  :.s  mixed  with  white 

ixydc  of  arfenic.     At  Ydria  in   Friuli,  has  been  found  a 

!td-brown  ore  cf  mercury,  i'oft  and  granulated  in  its  frac- 

twcj  which  \%  regarded  as  a  carbonated  oxyde  of  mercury, 

ttid  which  has  been  found  to  afFord  91  parts  of  mercury, 

But  of  100  parts  of  the  01  c.    A  cryftallized  ore  of  mircury, 

•Well  a  proper  aliay  fhewcd  to  be  a  compound  of  fulpliatc 

of  mercury  with  rorroiive  mercurial  muriate,  was  in  the  year 

1776  found  by  Mr  U^oulfe  at  Obeimufcliel  in  th:;  Duchy  of 

Kux-Ponts.    In  nature,  mercury  is  oftcncft  found  in  com- 

hination  with  fu'phur.     TJiis  natural  compound  is  gene- 

nlly  known  by  the  name  of  cinnabar.     It  is  found  in  the 

Duchy  of  Deux-Ponts,  in   the  Palatinate,  in  Hungary,  in 

friuli,  at  Almaden,  and  in  South  America — where  it  chiefly 

abounds  at  Guamanga  in  Peru,     'lliere  is  a  blackifh  ore 

of  UiRCU&T  in  which   it   is   faid  to  be  combined  with  ful- 

phnr  and  copptr,  and  which  is  f^-iind  at  Mufchel-Land- 

T  a  fljwTg. 
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BOOK  vii.fbcrg.  MEScuRT'has  been  fbtnidf  too,  to 'I 
^^,„.^i,^o^  with  virgin  filver,  in  the  ore  of  &tilt]crg  i 
Tliere  is  alfo  fald  to  liavc  been  obtaineJ  from 
3D  ore  of  mcrcuiy,  contaiaing  mtrcurft  Ailpht: 
cobalt,  iron,  and  tilver  ;  and  whicli  afforded,  v 
I  pound  and  3  or  4  •unces  of  mercury  out  of  the 
weight  of  ore. 

].  An  ore  of  mercukt  may  be  aluyed  by  pounding  a  ps* 

■^'^T  ^  '"lion  of  it,  mixing  it  with  lime,  alkalis,  &c.  placing  it  a 

citraAion   hot  brick,  and  holding  over  it  a  belUglafs  to  recdtt 

t  emeti  -fybiiniated  mercury,  which  will  be  condenfcd  on  the  fi 

of  the  glafs.     Virgin  mercury  is  obtained  pure  by  grici- 

iRg  down  the  (tones  that  contain  it,  and  diluting  tk 

powder  in  water :  the  mercury  is  then  precipitated. 

naiar  is  almoft  always  found  in  nature,  in  mixture  ««h 

fome  calcareous  or  martial  fubftance,  which  contributna 

an  intermedium  to  its  decompofition  by  fire.     In  Spalu,  ^ 

Almaden,  the  MERct'at  is  eilraited  from  diin/tbor  in  '-l>( 

great  way,  by  healing  the  cinnabar  with  combufitblc  rtiJi- 

tcrs  In  a  fort  of  reverberating  furnace,  with  a  few  hold '« 

its  back,  and  aludcls  beyond,  corrcrponding  to  tbefe  hdtr. 

the  fulphur  is  abforbed  by  the  iron  and  calcareoiu  manm 

pf  the  native  combination,  while  the  mercurt,  beicg  fjN 

limated  by  the  beat,  palTcs  through  the  holes  in  the  bu.i 

of  the  furnace,  and  is  condcnfed  in  the  aludels.     How-icr 

this  proccfs  ma/  be  in  other  inftances  diverfilied  -y  lime  loi 

^carbonaceous  matter  are  ftill  employed  to  kindle  up  a  dut 

iQteiiltty  of  heal,  and  to  abforb  the  fulphur ;  and  the  pure 

siEBcHKT  is  Hill  procured  by  fublimation, 

3-  Furefiuid  UEKCtJRT,  however  obtained,  is  fuliUe  at tbi 

'  af  I  he  pure '""P^"^'"'^  ^^  35°  under  zero  in  Fahrenheit's  thenno- 

»c>  meter,  and  at  38°  under  zero  congeali.    It  is  reducible  bf 
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itjun  and  divifion  lo  a  black  oxyde.     It  has  thcBOOK  vn. 

ind  b/ilthncy  connnon  to  mctats.  It  is,  next  after ^^.—j,^ 
d  ^lUtina,  the  r\o{\  pomieroiis  fubftance  Icnown. 
foot  of  MSRcURY,  tf  very  pure,  weighs  547  pounds. 
i[  lofes  jljih  part  of  its  wci(;ht.  Its  duftiUty  or 
citingt  be  determined.  lis  exceflive  weight, 
fluidity,  CKtrcnie  volatility,  and  tlic  fingular  alie- 
t  i&  liable  to  fufler  by  combin.itton,  may  induce  us 
d  it  as  a  p<;culiar  fubftance,  not  oiherwile  allied  to 
aU,  than  by  its  brilliancy,  gravity,  and  combufci'oi- 

CRT  does  not  appear  to  fuff.T  any  alteration  from 
It  is  one  of  iliofi^  fluid  matieri  which 
id  unifomdy  heated.  Of  i\\  iluid^,  it  has  bceoj.  j^j^  ^^i 
y  expi^rience  the  fitteil  for  the  cohftruftion  of  ac- 
bcrmo meters.  It  was  firft  proved  to  be  ftifccptible 
l^jbtfion,  fince  the  middle  of  the  prefcnt  century, 
ntperiment!  mads  at  Peterfburgh,  at  Hudfon's  bay, 
!nhm,  and  in  England.  If  expofed  to  fire  in  clofe 
Si  boils  lilcc  other  fluids.  The  vapour  into  which 
oufbrmed  by  ebullition,  appears  in  the  form  of  a. 
auke,  obfcures  the  tranfparency  of  the  vefleU  into 
tk  received,  and  is  condenfed  by  cold  into  drops 
(I  mereurj.  li  may  lie  purified,  like  water,  by  diftil- 
Bcft-haavt  SiHXWed  the  fame  quantity  of  mercurT, 
nc»  liicccffivcly,  without  effefling  any  alteration 
,  Its  tajlt  \t  indeed  imperceptible  to  the  organs  of 
et  produces  a  fenfible  efieft  on  the  ftomach,  tlw  in- 
,  and  the  furface  of  the  Otin,  Infedli  and  worms 
iy  ddUoyed  by  it.  The  vapours  of  mekcurv  have 
rfnl  expanfive  force,  fufficii-nt  to  bun^  even  an  iron 
&^tO  prodofe  vu-ious  conliderHblt:  cipiofions. 
Hji  T  3  Mekcckt 


'94  Mercury,  and  ilt  CuiglltKI^^^^^^ 

lOOK  .TlLMsRCDiiT  is  extfcmely  farceptiblc  of  oxyJation  L7 ths  nJ 
^^n^^jtaA  of  air,  and  other  bodies:  a  blackifb  grejpcllidta 
continually  forming  on  itD  lurfuce^  which  U  nothingiH 
than  an  oxydc.  If  heated  with  accds  of  air,  this  merda 
within  a  fen  days,  changed  i:ito  a  red,  briUiant,  rcaly,tM 
thy  powder,  which  is  lilccwife  an  oxydc.  A'  very  bn 
and  broad  cryAal  botlle  called  Stjl/i  hell,  has  b«a  tm 
trived  for  the  purpofe  of  oxydating  mcrctiry  withMI'M 
contad  cf  any  fccond  fubflance  to  favour  the  oxydofl 
A  quantity  of  mercury  is  inclofcd  in  tliit  bottle,  >a  fitU 
proportion  as  to  be  fpread  in  a  very  thin  bycr  OTor  itrfl 
lace.  The  mouth  of  the  bottle  is  Btted  with  a  cryA^S 
,  lindrical  llopper,  perforated  with  a  camllary  tubei  jM 
bottle  is  then  placed  on  a  fand-bath,  and  tlie  moaqn 
thui  heated  to  ebullition.  The  capillary  apcrttire  at  ■ 
ftopper  of  the  tube  admits  the  cjitemal  air,  withoitf  fidU 
ing  the  mxrcury  to  efcnjie.  DlgeOlon  in  this  uuoaqM 
the  fpace  of  fome  months,  affords  in  the  «nd  3  largGM 
portion  of  MERCURIAL  bxTBE-  The  fame  thing  aid 
acconplilhcd  within  a  few  days,  fifteen  or  twenty,  hyal 
broad -bottomed  matiraiTes.  Mehcuht  Is  very  litile,4H 
all  liable  to  folution  in  water.  It  is  not  more  di^MNJ 
than  arc  the  other  metallic  fubltances,  to  unite  with  dipH 
Concentrated  fulphurk  tuid  is  capable  of  diflulvingiM 
CUkt,  with  the  aid  of  heat-  There  is  a  difcngagemeot^ 
liilphnreous  acid  gas,  and  the  liquid  acid  remainiogp  tl^ 
comes  turbid  with  uekcdrial  oxtde.  The  f'ulphil| 
mercurial  mafs  thus  obtained,  is  foluble  and  precTpiutdlli 
hot  water  into  a  bczuciful  yellow  powder,  known  l^dt 
name  of  turbith  minrrul  or  yflleio  precipibiie.  MzKctrST^ 
compofcs  tlir  nirtic  acid  with  great  rapidity.  A  uwiWm 
mcyde  i&  produced  hj  this  decompolilion.     And  n 


a95 

fame  time  difcngaged.    The  muriatic  acid^O'^  ™^ 
r^iP  in  any  fenlible  degree  upon  pure  metallic  ^^r^a^ 
The  heracie  acid  is  not  capable  of  difiblvtng 
without  an  intermedium.     Wc  know  not  weli, 
xlie  j!uoHc  and  the  carbonic  acids  a£t  upon 
The  reuiml  falts  arc  undcrltood  to  pollefs  QO 
of  adting  upon  mercukt.    This  metal  hu^ 
%  been  remarked  to  Incorporate  readily  with  fiil- 
tpotsfh.     Mercury  triturated  with  muriate  of  am~ 
i(fibrds>  with  ihc  aid  of  moiilure,  lengthened  ex* 
B^  the  air,  and  at  lad  cbunition  in  alcohol,  and  up- 
(.featfa, — an  ammoniaco-mercuriil-muriatc,   a  new 
br  neutral  fait.     We  fcnoir  not  how  gai-kyJr^m 
HERCDRr.    "Wkh  fit//i/jur,  tliis  meial  readily  corn- 
Hack  _/f(^)5Hree/'w/<ri-K;j',  improperly  named  £- 
fel,  is  the  refult  of  the  combinalion.     Another 
B  of  mekcury  with  fulphur,  forma  what  is  called 
Native  cinnaiiir  is  a  mixture  of  a  (imilar  cha- 
^kaBff  fiilphurts  are  fubjcLl  to  be  infiantancoufly 
by  MERCURY.     Running  mehcury,  if  fhaken 
inpItpKAed  vilth /ul/tl-ur^tcJ  tydrogeiMtir  gjri,  oc-    . 
decompo.lition  of  which  the  refult  is  a  bhck  Jiil- 
Bifmulh  readily  unites  with  Mercdhy,  in- 
Itfriable  matter,  more  or  lefs  folid,  according  to 
of  the  hifinuih.     This  amalgam  cryllallizes  in- 
figtires  which  fometimes  join  in  oflohxdrons; 
atetly,  however,  this  cryilalllz.-'.tion  is  into  thin 
BO  regubr  form,     liy  fulion,  MEacURT  may  he 
Oite  with  3f/ir  ;  but   by  no  means  wiih  nickel 
Mv    The  amalgam  of  mercury  with  zinc,  is  fo- 
Br  be  rendered  lluid  by  trituration.  It  cryftallJzes 
pfaUSf  apparently  rounded  at  the  edges. 

T  4  The 
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jOf  K  vn.     The  oiCYDE  OF  MCKCUKT  ii  obisuicd  by  a  ntnuiicroft^ 

,^,-y^^  proccffts  wiih  acids,  fiic.  which  have  been  above  ci 

J.        ted.     It  is  obtained  more  particularly  by  that  procHt  «iik4 
retuimu'or  ^^<  dcfcribed  as  oxydatiDg  this  cactil  without  ihc  fttk^e 
'^  "'  °*  of  any  fecond  rubflance,  favc  atmofpheric  air.    Olthiijit 
cefs,  and  tbe  oxyde  formed  by  it,  we  may  oufcnrej  tl 
only  tbe  oxygmou^  part  of  atmofpheric  air,  cciuribo 
this  inftance,  to  the  oxydaiion  of  the  metal ;  that  I 
weight  of  the  mercUkt  is  always  augmented  by  its  a 
lion  ;  that,  this  oxjJt  nr prtei^'itate  pir  ft,  is  reducible  bf a 
pofure  to  heat  in  dofe  vclTclsj  and  gives  out,  while  it  ^^ 
duccd,  a  large  quantity  of  genuine  ^s-oxygen  \  ibu  % 
ever,  when  heated  with  accrfi  of  air,  and  only  ihqii'^ 
oirt}£  OF  MEactJKT  is  not  reduced,  but  is  cntirdyfi^ 
ted,  and  may,  even  be  melted  into  a  glafs  of  a  heau:^ 
colour ;  that,  after  all,  this  fubliniaicd  and  vitrefied  A 
.is,  at  laJl  reducible  by  the  action  of  %  fuiEdently  idfi 
heat,  applied  to  it  in  clofe  vefleU.     This  bed  0STp*i 
UEacuar  might,  no  doubt,  be  fixed  in  glafTes,  ]ibe;{ 
oxyde  of  arlVnic.     Tlic  oxyle  prodnced  by  the  foliUiaiJ 
HBHCUKY  in  concentrated  liilphuric  acid,  is  by  cold  ^ 
obtained  in  a  ivii/i  pnctpitJf, — by  hot  water, — in  «  jili 
frenpiinfe.     It  is  reducible  by  txpofure  in  a  rcEoet  d 
continued  aflion  of  61c:  A  [^Kntiful  dilengagement aC|| 
oxygen  acco:iip:inics  its  reduillon.     Of  the  oxvde  op  9 
CVKv   prmiiKcd  by  il«  folution  niih  tbe  conccntrateiB 
pburicacid,  niii-.rt  entering  ir.to  apcrfeft  faline  comU 
with  the  ac-d,  forms  with  it  a  genniac /u/pialf  of  9 
This  fait,  by  evinioration  with  a  (trong  heat,  i 
fmall  nei^dles,  of  irdeterniinaiefonn,roiT,aQddcli4)iM 
V/hen  the  fulphunc  foluiion  cf  MCHcuav  isnotorei 
cJ,  but  merely  faturated  viih  meisUic  oxyde, 
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^,  wlute  or  yellow  is  to  be  obtained  from  it.  Sulfate  ofDoaK  vn, 
CttCL'tiT  is  dccompofahli'  by  lime  and  magnefia,  as  wellaa^""'  ^j 
If  the  Hied  alkalis.     W'tb/ul/aie  of  rtvrcury  with  exceftoi 

|bf.    That  txydt  tf  mercury  which  I'xilti  m  tnfrcurial  nitrate^ 

■  tcparable  in  part  by  diftitied  water,  when  the  acid  is  tiiper- 

fksratcd  with  :he  oxyde ;  but  it'  th'.'  acid  be  only  diirly  la- 

fvacd,  or  even  not  fuiSclcntly  fatura'cd  with  OKvdf^ }  no 

Pini|MtMion  of  ojiyde  or  ducoir.pnjition  o^the  niutriil  fait, 

pB  be  accompliflied  by  dircillcd  wairr.      The  ta!utii>o  of 

IPKCVKT  in  wtrk  acid,  is  exceedingly  caiiftic  and  corrofivei 

fjfable  even  of  deftroyini^  the  organs  of  animab.     It  is 

ifcliilllil,  as  circumllancCK  vary,  either — in  flat  iblif*  cryAal) 

■f  14  Cdes  formed  by  the  jun^ion  of  1  tetraha:dra1  pyra- 

■idi,  cut  very  near  the  bale,  and  truncated  at  the  4  an^^lcs 

IjUch  refult  from  ilie  jundlion  of  the  pyramids  ; — in  acute 

^Hted  prifnis; — in  long  and  very  aciirc  lUt  needles,  ftriated 

^^tfa-wifc ; — or  in  very  long  neodlcs,  {Icnilcr,  tlt;x:le,  and 

'ilffj  like  f.-.ttin.     In  whatever  form  of  cryftjUiiation,  iiit- 

M  ^  meratry  is  dill  cauAlc  and  co:Tolive,— ilill  ueton^zeE 

j^bomiDg  coa!,— melts  by  heat  in  a  crucible, — yicIJs  a  ral 

L— -. r.-i-  pj  oxyde  by  fufion,— iffcrJs  by  dlAiHatiun  nit- 

gas-4Zoie,  anil  reduced  mercury,— becoires  yellow- 

^  ud  b  flowly  dccomporird  in  the  air,— is  foltible  in  W3> 

r^  whether  cold  or  boilL^g, — r.nd  cryflalllzes  by  cooling. 

acid,  although  incapable  of  combination  with  the 

M^  readily  combi^ies  with  its  oxyJo,  with  sttr.iflions 

n  powerful,  than  thofe  fubfifting  between  this  cxyde 

itBjof  (he  Other  acids.     The  combination  of  o.'Cydi: 

MnCDtr  with  mutiniic  acid,   is  rufctptible  of  two  d:f- 

Ott  ftates :   In  one>  formeci  with  the  coaimon  it.uii:itic 

L  it  it  mid  tiM-iurial  muriate:  In  the  o;her,  formed  v.itu 
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Xt  vlLthc  (aygenated  muriatic  acid.  It  is  arr^vefitBr 
b-J^l''^*"  fureurial  muriate.  Ilie  moQ  coaunon  mode  dl 
paring  eorn^me  mercurial  vturiatt.  Is  the  ftritowlng. 
-  equal  parts  of  dried  nitrate  of  mercury,  i^n^tiioSiA 
ateitf  Ibda,  and  white  fulTate  of  iron.  Put  this  into  aa 
trafi  of  fuch  a  capacity,  that  it  may  be  only  onc-lhirdfil 
■  by  tlie  mixture.  Iminsrfi:  it  inio  a  fand-bath, 
gradoally  till  i:s  bottom  be  red-hot.  The  fuUiiric^ 
fDgage  tlic  muriatic  acid :  the  foda  will  detach  tbeiM 
add :  TIic  oxyde  of  mercury,  and  the  muriatic  9i 
thus  reTpcclively  fet  at  liberty,  villi  combine : 
yrtHbe—ecrr^vt  mercvrial  muriate  J  For  the  0 
nercnr'ul  oxyde  added  to  that  in  the  common  a 
acid,  9ccanons  the  eSc&  to  be  the  fame  as  if  t 
muriatic  ncid  had  been  at  the  Bid  employed, 
and  after  him,  Boulduc,  liave  given  a  very  good  p 
fffCparing  £frre/!iif  mercurinl  muriate  in  a  Hate  of  C 
nary  purity.  Heat  together  in  a  mattrafs,  equ^  p 
fulfjte  uf  merc-jry  and  decrepitated  muriate  of  foda. 
will  obtain  a  fublimatc  of  corrofive  muriate  of  mcr 
«nd  only  fiil^liatc  of  fcdi  wili  rcma:.".  in  the  bottom  0 
mattrafs.  However  ivc  ni.iy  judge  of  thefc  two  procdWK. 
there  19  yet  a  third ;  which  conGOs  limply  in  the  pou4i|^ 
of  oxygenated  muriatic  3c:d  intg  a  folution  of  nitrate 'JB 
mercury,  r.nd  then  flowly  cva^or^iting  the  mixture.  CHH 
tab  of  csrrif.'Jt  menuriai  tr.iiriale  ari;  thus  obtained.  QH 
r^KX  mtrcurhl  muriatt  acts  with  great  ci^ergy  on  the  Jk 
mal  f)'{lcm.  hs  taf^c  is  f^rc.-.g!y  ftiptie  and  metallic.  4 
few  grains  of  it,  taken  in  an  equal  jiortion  of  watCT)  OT 
fufficient  to  operate  as  a  llrorg  puifon.  It  fu^cnnodte^ 
ation  from  /;-/•/.  It  is  Toh::!:jeJ  and  imperfeajy  TiorilcA 
fc;-  hr.i\  which,  if  intcnfr,  and  aiiiiiji  in  the  open  air,difti' 
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in  z  white  finoke.     Heat  adding  on  it,  more  flowly,BOOr  Vll- 

tps  it  in  a  regular  cryftalline  fcrm.     Its  cryftals  are 

imprefled  prif'ns,  terminating  in  very  acute  points. 

r  this  fait  fulIlTs  no  alteration  ;  nor  is  it  deconii>of- 

re.     It  is  rilnble  in  1 3  parts  of  water  to  i  part  of 

;  and  is  ayain  cryltallizablc  from  this  folution,  into 

ims,  which  are  obtaii.eJ  by  evaporation.     It  is  de* 

ible  by  baryt,  magncii.i,  and   lime,  which  make  it 

precipitate  of  ox/de  of  mercury.     I  a  drachm  of 

c  mercurial  murlure  ca:t  into  a  quantity  of  lime- wa-^ 

jrds  the  pkaiiedenic  wjtcr  employed  by  furgeons- 

Lz/i  feparates  from  corrofive  mercurial  muriate,  an 

K)loured  oxydc.      Ammomac  protluces  from  it,  a 

irccipitate  which  turns    afterwards  flate-colourcd. 

the  acids,  nor  tlic  alkaline  neutral  falts,  produce 
ration  upon  this  lu!t.  It  contracts,  but  without 
5  decern jwfit ion,  an  intimate  union  v»iih  ammonia* 
bte.  ^hc /itl  alcinl'VQlh  of  the  alchemifis,  wasform* 
le  union  of  thelc  two  f ilu  in  the  way  of  either  fu-- 
nor  crvftallizution.  Corrofive  mercurial  muriate  is 
eft  to  be  altered  by  gas-hydio-jen.  Sulphur  pro- 
>  change  on  it ;  b;it  it  is  fubjedt  to  be  decompofed 
ine  fulphurcs.  Its  dcco-npoGticn  by  arfaiic^  affords 
Ir  ef  arfenic  improperly  ivmicd  ccrroftve  cily  or  butter 
r.  The  cScfts  of  nickel,  coS?.U,  and  manganefcou 
5  mercurial  muriutc!  Ivivj  nor  vot  been  examined. 
lation  with  hiffnt-ih^  it  aiTDp.io  I'.ho  a  viuriule  cf  lif^ 
IpPOpcrly  called  /v;/.Vr  cf  bifmuih.  Jjv  diflill.uion 
bnony,  it  yields  tKurl  !(e  f.f(int\ny*)\^  ini{"»rcperly  term^ 
'tfmitimony.  Corrofi-.c  nxTCurial  muriate  is  alfo 
>(able  by  zlr.r.     The  r.cw  pro'lnOs   are   muriate  of 

mercury.     With  ninniTii^  MKiicuRr,  arrofive  nur^m 

ruriat 
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OOK  ^fH^ewrial  muriate  b  eren  capable  of  entering  into 

Sect  X«  •  ^ 

and  by  this  combinatkfn  lofes  iu  pecoliar  taflie  and 
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litj,  with  mod  of  its  other  faline  properUci.    Tlut 

(combbation  may  be  eftfted  in  the  way  of 

wMch  will  be  more  eafily  and  fafely  efieded,  if  the 

mtroirial  fubUnuUt  be  firft  formed  into  a  pafte  iridi 

and  then  triturated  with  the  running  if  aacuEir.    Tbe^ 

duA  is  known  by  the  names  of  menurims  iMs^  or 

properly  tmli  mercurial  muriate.   This  naldmercmnei\ 

contains  the  muriatic  acid  without  any  exceft  of 

It  is  incapable  of  receiving  into  combination  with 

new  quantity  of  running  MiRcunv.     It  nuiy  be 

into  the  ftate  of  corr^ve  mercurial  muriate  by 

with  decrepitated  marine  fait,  and  white  calctnrd 

iron.    So  much  for  the  oztdi  or  if£acaRr  and  its 

,     pounds. 

riet  ^mer-     '^^  fluidity  of  metallic  MiRCtTRT,  and  its  finguhri 

ttiry.  bility  to  heat  and  cold,  are  well  known  to  fit  it  in  a 

manner  for  the  conftrudtioo  of  thofe  Tahxabie  ini 

of  icience>  the  barometer  and  thermometer.     Crude 

is  boiled  in  water,  as  a  vermifuge  ^  and  \%  mixed  witk6H|^ 

to  be  applied  as  an  ointment  m  venereal  complaints.  TJUlfr 

cx)de  of  mercury^  oxydatcd  by  the  fulphuric  acid»  b  po«a!r: 

fully  emetic  and  purgative,  when  taken  in  dozes  of  a  fiff; 

grains.     The  nitric  folution  of  mi&curt  is  a  powctfid>^ 

charotic)  as  is  alfo  red  precipitate^  which  forms  with  fai%J 

ointment  for  the  itch.     Corrofive  mercurial  muriate 

miniflcrcd  in  very  fmall  dozes,  is  a  remedy  to  be  takcnij^ 

wardly  for  the  venereal  difeafe.     Mercurial  haraii  has  h^ 

employed  for  the  fame  ufe.     Cutaneous  diforders,  a  fii4| 

phulous  habit,  fwellings  of  the  lymphatics,  6ic.  arealtaftM 

ufciuUy  treated  with  mercurial  remeditfi. 

UP 
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SECTION  ELEVENTH. 

or  TIN^  AND  ITS  COMPOUNDS. 

X  IM  is  found  chiefly  in  the  counties  of  Cornwall  and  De-BOOK  Tllf 
ronihire  in  England ;  in  the  regions  of  Bohemia  and  Sax-  ^^^Jl*^  j' 
Mf  in  Germanj ;  in  the  ifland  of  Banca  and  the  peninfu-        |. 
la  of  Malacca  in  the  Eaft  Indies.    It  exifls  in  nature.  lMit^"2^.^^ 

Tin 

in  a  few  different  ftates.  Pure  native  tin  is  found  in  leaves 
or  plates.  There  is  a  white,  fparry  ore  of  tin  in  o£tohx- 
dnl  cryftals.  Tin  ore  is  in  fome  indances  of  a  yellowifli 
white  colour,  often  coloured  and  femi-tranfparent,  like  to* 
fazes.  There  is  a  brown  reddiffa  tin  ore  in  cubic  cryf- 
tabi  more  or  lefs  regular.  This  metal  exifls  alio  in  a  fcrt 
of  TIN-STONE  %r  rather  fand  \  which  is  grey,  blue,  brown, 
orUack^  and  contains  a  mixture  of  oxyde  of  tin.  S11I- 
fimrcoas  tin  ore,  is  another  variety,  which  bears  a  refem- 
bbnce  to  zinc,  or  is  gilded  over,  like  aurum  mujftviim. 

In  the  aflay  of  ore  of  tin,  the  ufual  mode  of  pounding 
nd  roafting  may  be  fuccefsfully  followed.     The  ore  is£xtra<flioA 
kdun  into  lumps,   coarfcly  pounded,   waflied,   quickly ^^^''^■^"*^ 
nafted  in  a  covered  earthen  capfuk;  and  then  haftilyorcs. 
ladtcd  in  a  crucible  with  3  parts  of  black  flux,  and  a  little 
decrepitated  marine  fait  to  i  part  of  the  roafled  ore.     A 
comparifon  of  tlie  refpeftive  weights  of  the  walhed  ore, 
Ac  roaftcd  ore,  and  the  metallic  button  obtained  by  the 
lofion,  will  enable  us  to  infer,  by  what  proportion  of  cx- 
^nncous  matters,  the  tin  is  here  contaminated  ;  and  what 
PWJportion  of  pure  tin,  the  ore  will  yield  out  of  the  cwt. 
Tw  ores  may  alfo  hi  alTiycd  bv  the  more  expeditious  me- 

thotl 
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lOOK  viLtbod.propofed  by  Cramer.  Tike  t»o  piecM  inf IPR^I 
_f '-_j made  &om  the  wood  of  linden  or  -hazel :  Ea  oae |I|^H 
form  a  csvity  to  receive  the  nW  ore  :  Rerce  the aMm^l 
a  bole  viiich  may  IliSer  the  vapours  to  efcape,  wb3l£  SiS 
■  uied  as  a  lid  :  Put  in  the  ore :  Lntc  the  two  iricees  ofct^B 
coal  together,  and  even  bind  them  nilh  iron-wire:  t^fl 
the  ore  thus  contained  with  a  fufficicnt  ftrength  of  Uh 
before  the  nozzle  of  a  forge  :  You  will  tbtu  obtam  ^^| 
pure  tin  in  a  metallic  button.  Or,  to  afiay  tin  oro,  nfl 
may  foUo^r  Bergman's  oieihod  ;  diffoive  them  in  fuIplnaS 
acid ;  pour  into  the  foluticn  a  jiroporCioo  of  muiistic  acU3 
and  precipitate  th:;  m::(:urc  Rith  fixed  alkali.  In  thcjratl 
way,  mines  and  ores  of  tin  are  ofually  wroij^b:  hj  I»»l 
cefles  nearly  liniihr  to  ihefe.  Rrei  arc  often  kindled  wj 
caldne  and  foften  the  or?  in  the  gangue.  The  OM^^H 
pounded,  waflied,  rosiled  in  reverberating  Aimaces,  aM^| 
at  laft  ID  othtr  furnaces,  and  poursd  into  mouldi  wf| 
give  it  the  form  of  blocks.  The  Indian  tin  is  accooolfl 
more  pure  than  tii^t  of  England.  Foreigners,  efpedljfl 
the  Dutch,  are  fai  J  ta  be  in  thi;  prjflice  of  re-meUi^j^^H 
blocks  of  English  tin,  and  miiLir.^  them  with  alloy,  in  ^IJ^I 
to  increafe  tbuir  protits  upon  tlic  coainicrce ;  forging  w^k 
Englill^  Ramps,  to  <^i\z  this  counterfeit  EnglUh  dn,  ^H 
iame  currsncy  as  if  i;  were  not  alloyed.  ^^^ 

Fure  TIN  is  a  gliflcrirg,  white  fubftance,  iait,  ^S0^k 
Han&tr>  fc^ccjy  funorouF,  fufccptibli:  of  being  fcratched  bytbv^|^| 
n«!l?.^'  ""^  f"'"''^''^'  ^"<^'y  c<Hiibufiib!t.  It  is  exceedingly  pftB 
and  when  bent,  produces  a  cruck'ing  noife  called  theiglH 
tin.  It  yields  by  combination  with  oxygen,  a  white  fflQ^I 
which  impairs  the  ir.iuf^-arcncy  of  glafs,  and  conrertl  l^fl 
to  an  enamel.  In  v^atcr,  lis  lofes  about  4th  of  its  w^fffm 
It  has  n  fenfible  fniell,  which  becomes  fomcwhat  &ro^ftf( 
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irKen  the  metal  is  rul>b:d.  Its  taftc  is  peculiar  and  difa-''500K  vii 
Ipeeable.  It  holds  the  fccond  place  anio;ig  the  metals" 
when  they  :irc:;rrjrj:d  in  the  order  of  tl-i/ir  divr:'lity.  Un- 
fc"  t!ic  han^.nr.cr,  it  1%  reducible  iiKO  j-.';.tes  :hi::;^  r  :luiri 
kaves  of  ^>aper.  It  is  fo  ter.aciou',  that  a  thread  or  wire 
of  tin,  tV^  of  an  iiicli  in  di.i;iietc:r,  \.'iil,  \viihui:t  brjjldr.:^, 
fiiftain  a  weight  of  .^p;  hb.  It  h.is  b«vn  cry;tuli!zcd  in 
rhomboidcd  needles  biini'ed  to^Jth^",  ;i.i.l  y/ir-A  I^jn^itii- 
dKnally,  by  often  repeiit-jd  fufion. 

Tin  verv  quicklv  nieiis.  v.hcn  it  is  oxp'jied  in  cl:»le  vcl^ 
fids  to  the  aitlon  of  £re.     I:  ir>  or  r.l!  r:c:r.'lb",  th.*  mo;l  full- Its r-acVoTi 

*  1         ^->,        ^         .    ^       .,  r    1  1  •  1     •!•  •     ''^''tli  other 

Die.     Orcatcr  intenlitv  oc    licit   at  ieM:/i  v->!atih/cs   it.^N,-,:...i 
^'hcn  tiie  mctid  is  he2*:jd  ii?  c'Ji:t:-ct  with  air,  a  pellicle  of^*^^^'-*"^'  "* 
a  dirty  grey  oxvde   h  fcrn.ed  on   its  ihrxj.ce.     Ivdhi  air 
vithout  hcit,  it  iViiIers,  ir  v.rry  pure,  but  iit:le  altv.r:ition' 
It  is  not  abiblctely  IoIudL'  in  tju/.  ;•;  yjt  li'  lono  expofed  to 
the  a£Uon  of  this  iluld,  is  ,v.^\  lu  urcr.>r:ie  at  length  tr."nilhed 

• 

ipon  its  furface.     W-tii  cartiiy  i/.r.trcr.,   it  newr  coiitracii 

lay  union,     -t'/i  7."v.' icl^iiori-s  ly/ake  'i'lN   to  allunie,  in  a 

Ibort  time,   all  Lbc  cO'.?c:rr  of  the  r«:i.'>o./.     G)i*icc;itralcd 

fulphuric  acid  h  f.i'd  i»  vu!^•!vc,  >v!:h  I'r.-:  ivj-p  of  heat,  lijlf 

ksown  vre'tghr  cf  t;:.    »^u!pVtL:kjv»i>  \w]A  g.is  is  4'.!rer.j^:^r^.  d 

iuring  the  prccciV ;  and  i-ie  tin  is  o.vil.'tjv!.     The  Un.c 

thing  takes  place  j  b't:  more  faintly  v..\  ;;  )\vly,  ar.i  with 

greater  pennanerii:y  l»c  tlic  feiutl.iii  ;  v. \e!i  dilii*-.il  fiitph':- 

ric  acid  is  employe  '..   Lven  cold,  t!. :   -/V    .■  .;:</  il  f '-niT^^j'  > 

TIM  with  great  rnpuii'v  ;  the   n.;.:-!   i-   -.aj..!.:.;/!  ;  iiiii   ey 

4- Jecompo^ltioii  of  b^.li  the  .:*.  J.  ..'i^ '.'..-■  v.  : .-  ct  :!ie 

Wution,  tiicre  h  a  !>:ri'.:M  of  :"•?.>:.:.'.  . .  .'  ■    r;i/  :vd.    Tiic 

Jlfln;;^  murisii •  c*,  < »/,  w  1 : h  c'^  1  * :  r  ■ .  ' ,  •  ^  iT. '.:;::  n, 

•u^  a  concomitant  de::o!r.poi;L.':*  '  .     :  j  •.■..-. .r  cf  jhe  foi-;- 

^on,  is  at  the  lame  ti;-.ic  .  ileo.  :•!.         ...  -  ^  ;r.\..>i  n.urin.'u 
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■pjj* 'W«A  too,  very  rei<iily  cliilQlvci  tin  without  eacrwC 
^Thc  OLEnvmurlaiii:  aciJ  combuucs  wiih  tin  with  an 
yvdxr.^  atiewliiig  the  aiX  of  combination :  Tbcce  ii  i 
fiiicr^c  hm  iifo  given  out  upon  ttus  dcciCpo  :  If  i 
Buncot  ruluiijn  be  waoinl ;  the  mctai  iquII  be  iioii' 
grMhnltj,  Dot  3.\i  at  once  into  the  »:'.tl :  Thia  mixed  i 
taftbie  of  didblving.  and  holding  la  Iblutioa,  h^  im 
vcigt^  of  ns.  "Wc  know  not  in  what  maaner  the 
WoiitA  ayaa  tWa  metal.  All  fulphuric  neutral  falls 
C^edallr  &!tihatc  of  potadi  or  of  (od%,  are  liable  to  i 
O.'O^V&a  b]*  tin.  Nitre  detanizcs  rapidlj  with  this  q 
if  t!^  Okctal  be  melted  and  he»ed  ia  a  crucible,  till 
Atar  t  duk-retl  colour  j  and  the  nitre  in  a  posvJe 
rikOK  thrown  upon  it.  A  white  fparkiing  Uanie  acco 
■dn  ttte  detomtion.  The  tin  ii  oxjdatcd,  Tim  Ft 
dccMOpOlCS  muriale  of  ammaniac  :  There  ii  a  difcngagc 
of  £ismir.tr.aniac  occaGoned  by  this  dccompolition. 
Kay  bf  ciliiy  combined  wiili  fulphur,  by  calling  \ 
parts  of  this  combuftibic  matter  in  powder  upon  5 
parts  of  TIN  mehed  in  an  iron  ladle.  The  mixiure,  '\i 
ml  I'ith  a  fpaiula,  becomes  black  and  is  inflamed 
niirll^  in  a  crucible,  it  fordis  a  brittle  niafs  in  Cat,  but 
ueedlcj.  This  compoficion  is  mote  diJTicuIt  to  melt, 
TlS.  Arjtnic  can  fcarccly,  on  account  of  its  volatilitj 
uniteJ  with  tin  by  fufion.  Arjeniaie  of  pnajh  is  more 
ly  combifiablc  with  this  mct;i.  A  brittle  and  very  brl 
button  of  mixed  Tin  aiiJ  arfciiic,  ii  the  refult  of  this  u 
Ko  violentc  of  fire  can  fcparatc  the  tin  and  arfenie  » 
have  once  been  thus  imitcJ.  Cs'salt  unites  by  fiiGon 
TIN  ;  and  the  mixture  is  a  fice-grained  metallic  fuW 
of  a  lij;h!  vioJcl  colour.  Tin  and  bifaiuth  arc  fald  to 
together  a  brittle  misture  with  cubic  facets  \  hanlci 
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teer  dian  pnre tim.    The  vtgetabU acids diffolve  tin  Jj^^^xi" 
DD^'not  with  an  enerfry  equal  to  that  with  which  the  "o 
Mcnl  acidi  *€(  upon  it.     The  lin  of  commerce  is  3  mix- 
Be  of  pure  TIN  with  other  metals.     Englifh  tin  con- 
■i  both  copper  and  arfenic ;  and  that  which  is  fold  as 
l^lh  TIN  in  Germany,  contains  alfo  .l^  parts  of  lead, 
le  TIM  ufed  in  the  aits  in  France,  is  alloyed  with  cop- 
ir,  bifinuth,  antimony,  zinc,  and  lead.     Fears  have  been 
pnCoiully  entertained,   left  arfeuic  might  exlR  in  the 
tt  wbich  is  ufed  far  kitchen  and  table  u:enfils,  in  fuch 
ion  as  to  injure  the  health  of  perfons  taking  food 
of  them.     But,  the  accurate  experiments  of 
chymifls,  have  evinccrl,  that  Englifh  Tiji 
^RT  contwns  more  than  |  of  a^:iin  of  arfenic  in  the 
pee  of  metal ;  and  that  a  plate  ot  fuch  metal  does  not 
p  more  than  the  Trrv^h  of  a  grain  of  arfrnic  in  the 
1^— m  prbponion   that  can  never  become   dungerous. 
Md, however,  is  often  added  to  tin  in  the  compolition 
ywUj,  in  a  quantity  that  may  have  bad  effedts. 
pdnOoD  of  any  mixture  of  TiK  wiih  arfenic,  in  muria- 
■pd,  precipitates  the    arfenic  in  a   bluck   powder. 
I  bine  acid  preripiiates  cop|K;r  from  any  mixture  of 
I  widl  copper — in  a  grey  pnwdtr.      The  prefencf  of 
ialloy  of  bifmuth,  in  a  fptiimtn  of  1  IN,  is  detcaed 
K&me  manner.     Niiric  acid  dittos  kitd  in  Tix,  by 
iring  the  former,  while  it  only  corrodes  t!ic  latter  of 
metals. 

tmi  Mujii-mn,  oi'  Mufuic  Gold,  is  a  bcaudful  amaU 
tof  TIN  with.fulpiiur,  well  kiiowir  in  the  arts.     To  p 
ik — Equal  parts  uf  tin  and  mercmy  ure,  lirll,  amal- 
nated,  by  pouring  [lie  TiN,mclicd,  upon  the  mercury, 
hcMed  retoiti  and  then  agitating  and  tiiturating  the 


So6  Titumd 

^**WTninBture  tin  it  is  colJ  :  Six  ounces  of  fulphur,  s 
^■^W  otXK^s  of  ral-ammonjac,  are  then  added  to  the  i 
The  whole  is  put  into  a  maitrals,  snd  this  ma 
beUed  ot]  a  fand-bath,  to  ignitioD  in  its  bottoi 
fire  muft  then  be  mahitanied  for  Anib'liD^i^tei 
mtenfity  :  At  die  cod  of  this  tune,  >  -wcrj  bentifii 
Mil/mm  i*  (bund  lo  hin  hrin  fiiiiMil  ,-3) 
Kkewife  odur  pFooeSea  for  fiwmiiig'Ae-AaniM 
lion.  Two  puts  of  nercaty,  widi  one  paic.«(M 
one  of  TIN ;  mixed  togedKr*  after  di»  AhQwmIIJ 
and  ibe'Tfii ;  then  agttitol  in  a  iffMiVin[>i||tjj| 
' the  tnfide  hat beeqmUied  with  chalk;  al«|AAri 
powder  of  which  ti  wonJeifiilly  ^am*t6A,^lit^ 
dieenci^et  of  die  cicfiricat  maduM.  -Sft^sl 
bifmuth,  fire  parts  of  lead,  and  diree  of  Tlil«|Q^j| 
get^jer,  a  mixture  fobjeA  to  lique&dion  in  hoS^ 

WeilfTi  '^'^  amalgam  of  TIN  with  mercury  ii  oAn|J 
ia  ihe  lookifig-glafTes.  Tin  is  given  in  powdcn  ataan 
'"'  Thcoxydesof  TIN  in  di^rcnt  c<H»binatioat«)H|i.l 
life  in  the  dyeing  of  fome  beautiful  c<doun.  Bn 
bell  metal,  is  an  alloy  of  tin  with  copper.  IWl 
TIM  of  confiderable  purity,  tovering  plUei  of  M 
has,  of  late,  almod  fupcrfeded  in  Britain,  that  of  hM 
tcr  and  copper,  for  the  mimifi  ftiirr  nf  dnnrflir  W 
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SECTION  TWELFTH. 


OF  I.EAD,  AND  ITS  COMPOUKP^. 


D9  a  metal  applicable  to  many  ditferent  ufes,  isBOOKVit 
sd  in  great  abundance  among  the  ftrata  of  the  earth, 


peare  in  a  conGderable  variety  of  native  forms.*--*  q^*  ^^ 
inm  of  metallic  lead,  pure  from  all  extraneous  ^^^^* 
iitioii  or  mixture,  is  &id  to  have  been  found  in 
bmriifhire.  At  Villach,  in  Carinthia,  too,  and  in 
hnirais,  in  France,  fpecimens  of  fimilar  purity,  are 
have  been  found.  Wallerius  fpeaks,  alfo,  of  three 
of  what  heconfidered  as  true  native  metallic  lead. 
olfen  found  in  nature,  mineralized  by  oxygen,  or 
rbonfe  acid.  Tlie  white-lead  ores  of  the  lead 
I  in  Scotland,  of  the  mines  of  Tipperary  in  Ireland, 
'  diflerent  parts  of  England  and  of  France,  are  of 
ft.  There  are  alfo  a  bliieifli,  ycllowiHi,  or  green* 
da  red  lead  ore,  both  mineralized  in  the  fame 
Mr.  There  is  a  pifofphorated  lead  ore  of  an 
peen  colour,  and  fuhjed  to  many  varieties  of  form. 
11  mineralized  by  the  arfenical  acid,  in  the  fmall 
of  ore  of  a  meadow-green  colour,  which  have  beea 
in  Spain.  The  arfenical  and  the  phofphoric  acids 
diicovered  to  mineralize  this  metal  jointly,  in  a 
green  ore,  which  fomccimes  invefVs  fmall  frag- 
of  quartz,  in  a  maflive  form.  Cryflals  of  lead, 
lized  by  the  fulphuric  acid,  have  been  found  by 
jTMraOf  in  a  roddi(h  brown  mafs  of  ore,  from 
au     There  is  faid  to  be  a  native  muriate  of  lead, 
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BOOK  VII  Qf^|i,^)i  feecimens  have  been  found  at  Mies  mnd 
StcT.xn.     ,    .     „  ,      .       -,      .    .  .        ._• 

Vi^vx/  Iiadty  in  Bohemia.    Yet,  it  is  uncertaio,  whedicr 

may  not  have  been  rather  a  phofphorated  lbai>. 

is  mineralized  by  the  molybdic  acid,  in  a  pale  jfrilnr 

from  Carinthia.     In  France,  and  in  Siben^ 

found  fpecimens  of  a  red,  fparry»  lead  ore» 

mineralization  to  oxygen  and  molybdic.  ackL     Bot, 

ores  are  much  more  frequently  minecalized  by. 

than  by  2tt\j  other  fubftance.    Thefe  ores  have  die 

mon  denomination  of  Galenas.    They  are  oC 

forms  and  colours;  foliated,  compaA,  cryflslliadli 

laftical ;  grey,  blue,  black,  and  brown.     Iron 

often  contaminate  certain  lead  ores.    Of  aknoft 

particular  fpecies  of  ore  here  enumerated,  there  are 

varieties.     Silver  ufually  exifts  in  a  certain 

the  common  ores  of  lead.  .  jil 

^^A«  ^       Lead  ores,  after  being  taken  out  of  the  nuflfe,! 

Aflay  of 

Lad  Orcc.  be  aflayed  and  purified.     In  the  affay ;    pound  (ke^i 
and  wafh  it ;  road  it  in  a  covered  veflei ;  mclc 
three  times  its  own  weight  of  black  flux,  and  a 
portion  of  decripetated  fea-falt.     Tlie  fulion  will 
puFC  metallic  button,  by  the  comparifon  of  the  wei|^' 
which,  with  that  of  the  ore  employed  in  the  aflay,  yoai 
difcover  the  particular  richneis  or  poomefs  of  your 
general.     Or,  the  affay  of  fulphuratcd  lead  ores  msylS: 
made,  as  Bergman  has  propofed,  by  nitric  acid. 
acid  difTolves  the  lead,  leaving  the  fulphur 
The  folution  is  then  to  be  precipitated  by  carbonH 
Soda,  which  detaches  the  nitric  acid:  If  the  precipitais 
fufpefted  to  contain  iilver,  ammoniac  digefted  over 
will  diCTolve  die  oxyde  of  filver,  and  leave  the 
widiout  mixture. 
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The  following  are  the  operations  for  purifying  lead  3qq]^vii 
jlAe  great  way.     The  ore  is  picked  from  among  the^*"^J"j* 


matter  with  which  it  was  naturally  mixed.       1. 

f is  then  pulverized  and  wafbed.    It  is  next  roafted  in  a    of  thcfc^ 

tory  furnace,  in  which  it  is  to  be  agitated,  till  it  ^Jfjjj*^*!* 

ail  its  fides  to  the  air;  covered  with  charcoal,  as 

it  is  feen  to  be  foftened  to  the  (late  of  a  pade ; 

iwith  augmented  heat,  till-  the  lead  at  lad  runs  : 

the  running  metal  received  through  a  perforation 

of  the  furnace,  into  a  proper  receptacle,  lined 

k^duKCoal,  below.     'J  lie  fcoriae  remaining  above  in 

Mice,   ftill    retain  a  confiderable   proportion   of 

ii'.in  onier  to  the  extraAion  of  which,  diey  muft  be 

in  a  blafl  fiimace.    To  difcngage  the  filver  from 

kS  lAich  has  been  thus*  far  purihcd ;  the  metal  is 

to  the   adlion  of  the  refining  furnace.     The 

:o£die  bellows,  there  direAcd  upon  the  fluid  lead, 

is»  at  the  fame  time,  urged  by  an  intenfe  heat, 

die  metal  into  the  yellow  fcaly  oxyde,  known  by 

id  Litharge.    This  fcaly  oxyde,  being  driven 

fk  is  formed,  leaves  the  filver  alone  in  tlie  midft  of 

The  litharge  is,  then,  to  be  fufed  in  conta£t 

icbarcoal,  that  it  may  aflume  all  the  properties  of  pure 

I.SAD. 

If  in  this  genuine  purity,  is  the  fofteft,  the  leaft  ^.  ^v 

the  leaft  fonorous,  the  leaft  elaftic,  and  one  of  of  pure  me* 

ponderous  of  metals.     Its  colour  is  a  dufky 

wbite ;  its  fpccific  gravity  is,  according  to  Briftun 

wcording  to  Gellert,  1 1,445.     It  has  a  peculiar 

fCmarlniMr  finell,   which   is  rendered  ftronger  by 

ICb  tafte  is  fcarcely  fenlible  to  the  mouth  ;  but 

rwidi  a  dangeroufly  irritating  energy  on  the  nerveg 
-  U  3  of 
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l^i^'S^  the  ftotnach,  and  the  intenincs.     It  is  fuTcepN 

'^i^vN^  txing  beaten  inio  thin  plates,  but  acquires  no  onj 

neb  nor  denfiiy,  under  the  hammer.     A  cubic  i 

iEAD  weighs  828  pounds,     li  is  fufoeplible  of  U 

cryftalllzation,  and  was  obtained  by  Mongcz;  in  qi 

.gular  pviamids  lying  on  their  fides,  and  of  did 

fat±i,  havii^  ont  alwaya  larger  dm  llieii4u  .iim 

5-  Its  dirpofition  to  yidd  to  die  ■Aitai'  of  i 

Ciioric  up.  for  a  metal*  confidcrably  eager,     h  omIbi 

""  being  heated  to  ignhion.     A  beat  not  lo6i  i 

endured  without  injory  by  die  lUked  hani,  ii 

maintain  it  in  fiifion.    Of  all  die  other  n 

more  fnfible.    It  doea  not  e^en  bu 

with  the  loweft  heat,  by  which  ita  fu&oa  HMJrjbth 

Although  it  be  little  volatile,  y«  an  c 

heat  is  capable  of  reducirg  it  to  fume,  and  e 

is  by  flow  cooling,  thit  it  is  cryftallixcd  into  ^ 

pyramids,  fuch  as  were  tneiitioncd  aborc. 

*■  Melted  in  contafil  with  air,  it  readily  a 

Oxygen   from  the  atmofphere.  The  oxyde  diua  formed*  qf 

"^'^        'a  grey  pellicle,  covering  the  lead  in  fnfioo.  --i 

violent  heat  changes  (his  grey  pellicle  imo  tlai  dn 

low  oxyde,  which  is  known  by  die  natne  of  Jk 

Cooled  by  the  effiilion  of  boiling  water ',  groMaA 

line  powder,  and  in  this  form  waOied  ;  expoM  ft 

and  forty  hours,  tu  a  moderate  but  fteady  htafr 

furnace ;  paflcd  through  fine  fieves,  into  buratajl 

receive  it ;  it  becomes   minium,  or  red  Ind,  toA 

largely  manufadured  in  the  county  of  Doby  blB 

In  the  courfe  of  this  whole  procefs  ofoxydltica»< 

actjuircs  ten  per  cent,  of  additional  Weight.    Ate 
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t  thmn  haa  yet  been  ufcd  upon  it,  will  eoarcn  ihcfc'^^KViI 

9  1  ycUow  ^>it  of  extreme  fufibility.  i_ 

b^xreiaaoamrafphcrcto  which  lead  iftCTtpofcdjhas 

lilcvdwD  on  the  mclal.     A  whireruA  is,  by  means 

k  moidure.  formed  on  ih«  furface  of  ihe  metal,  and 

1  ttme  to  time  carried  qS  by  (he  moiUurc.    This 

\  ruQ  b,  liowever,  nothing  but  caibutiacc  of  lbad  : 

ater  pcrCcclly  pure  from  cxdaneous  inixturct  has 

T  of  a^iin  ii[<oi|  this  meiaL     The  inicnul  fides  of 

biptpcs  ufcd  tu  conduilt  waicf,  fuffcr  a  graduul  oxy- 

It,  this  alto  is  cDrded.  not  by  the  waicr  ilfcif, 

1  fabRanrcs  mixed  with  it.     Hydrogen  cauJes 

Ciead  to  nchUiit,  on  its  forfacc,  the  changing  co> 


letoxygen  of  conceninted  niirie  aetd,  u  readily  ab- 

dby  tEAD.  A  white  oxydeoflcod  is  almod  inHan- 

-lofty  formed  by  tlie  ulfufioa  of  the  acid  upon  the  metal. 

j  ^nakcT  flatc  ot  the  acid,  the  oxydation  is  flower  ; 

■  meal  is  liifl  difTulvcd  in  the  acid,  and  the  oxydc  then 

con  in  the  form  of  iiat  triangles,  having  the  angles 

I  iivii.     By  very  flow  evaporation,  this  folution  af- 

-  I  in  the  form  of  truncated  hexahofdral  priOns. 

:xyJt  of  lead',  decrepitates  in  the  tire,  and 

-  ......:Ld  cociU,  is  fu&d  with  a  ycllowilh  flame.     By 

-onttnued  adion  of  the  fin,  the  oxygen  is  expelled, 
.-  i)>c  LEAD  reduced  into  a  metallic  Oaic     bolphuiic 
*  the  LEAD  from  this  ninout  oxyde.     Both 
J  flhric  acid,   Cecm  to  enter  into  combination 
P|-when  it  is  oxydaicd  by  this  acid. 

aritntaii  of   LEAD,   hftvc  bccH  already 
It  is  not  ufual  to  aiumpt  the  artificial  com- 
c  acid  with  this  metal. 

U  i  As 


♦  --.■ 


It  Liody  and  its  Cmp§mub. 

^P^vf}     ^^  LrAD  occurs  in  nature,  moft  freqnciitly  ia 

— ^    _*  nation  ^ith  fulphur^  and  fomefimes  with  fidpimnc 
so-  .    foy  its  rea^ions  with  the  acids  of  fulphur,  have  been 

Acid«^  tried  in  the  arts.  When  fulpkmrie  add  is  boiled  i 
LEAD  ;  the  LEAD  isoxydated;  and  die  acid,  in 
quencc  of  its  lofs  of  oxygen,  is  reduced  from 
folphureoQS  acid.  In  this  remaining  acid,  there  is, 
fame  time,  a  partial  folution  of  the  metal,  aUb 
Evaporation  of  the  fluid  mixture  gives  tlie 
needles,  or,  in  ihort,  tetrahcedral  prifins, 
cauftic,  and  foluble  in  eighteen  tiroes  their 
of  water.  Thefe  fulphates  of  lead,  are 
hy  the  a£lion  of  heat  fingiy,  by  lime,  by  alkaiii^MJ 
Very  hot  fulphureous  acid^  if  poured  into  a  lead0i<idKi 
iodancly  corrodes  and  doftroys  it,  -'i*  ?•»•'  \ 

zx.  Phofpharic  Acid  is  united  with  LEAD,  at 

Acid."^^^I^^cd,  by  natural  combination.     But,  the 

thefe  two  fubAances,  have   not    been  artificially 
mined.  nui 

T£.  Muriatic  acid  with  heat,  oxydates  and  diflblves  £Btf; 

AcU.  ^"^>  never  to  the  complete  faturation  of  the  acid.  Ofds 
muriate  of  lead,  thus  obtained,  a  part  appears,  fAHStk 
firft,  in  a  folid  oxyde  ;  a  part  is  diflblved  in  the  acid,  fiOK 
which ^ftrong  evaporation  at  laft  produces  it,  in  Iv 
brilliant  needles.  This  fak  is  very  flightly  deliqncfatf  li 
the  air.  It  is  decompofablc  by  lime  and  alkalis.^-*M«ii' 
tic  acid  poured  on  litharge^  inAantly  decompofies  lb 
Heat  to  hO"^  or  60^  is  produced  while  the  folutioA  iri* 
place.  O£tohoedral  cryilals  of  confiderable  weigjbb  i' 
an  opaque  white  colour,  and  of  a  ftyptic  tade,  aie  i^ 
tained  by  evaporating  the  folution.  Thefe  cryflah  i^ 
crepitate  on  the  coals,  arc  depriv^  of  their  vatiT  P( 

cryflat 


i\  bv  mi  incrcaTeJ  Itcat,  ami  arc  ihus  reduced ''^^ 
l^ofiiMituulul  yellow  colour.     Al  the  tcinpe- 
■A&^,  Uiis  nuls  is- fuluble  in  three  limes  ilsuwn 


:  but)  in 


walcr  (tiitDlvcs  ot  ii,  a  proftor- 
ii  more  tiun  ctjval  in  weight  co  ilfelf,  Tlic 
prcci])iiatc  liic  iniiriatc  of  LEAD  from  ihcfc 
,  in  <  ningiiui.  The  atkliiiun  of  tlte  muriatic  acid 
of  almoQ  aay  nf  ihe  muriatic  neutral  falts, 
of  nitTMc  of  LEAD,  proiluccs  a  muriate  of  le> 
(lie  combinalici)  of  ihe  acid  wiih  the  n 
•.If  tixong  ai)J  iatiicatc.  Yet,  tbc  folutiun  | 
ale  of  LXAD)  which  is  known  by  the  n 
LEAD,  is  decompolabSe  by  fuliihwic  : 
^mfaidit  comrary  to  \«bai  was  oace  fuppofcd,  pfa\ 
■duty  bctwcuu  L£Ap  and  fulpbuiic.  and  i 
lyET'lluin  its  afiiniiy  with  muriutic  acid. 

Aii:i  cutrodea  lead,  and  producrs  by  thi&  ao 
Ab  oxydc  oi  LEAD,  <;ummonly  known  by  the 
:  ofwhiit  LEAD.  The  ufe  of  this  fubdance  id  the 
»1^  pfcpNration  of  it,  a  comtnon  objefl  of 
In  ihiH  inanufaflurc,  plates  of  LEAD,  half 
Suck,  four  or  five  inches  wide,  and  two  feet  long, 
in  a  fjuraJ  form,  with  iiiterllicea  of  half  an 
between  the  rolls  ;  they  ate  next  placed  in 
points  prepared  to  receive  them ; 
\t  puuicd  into  tlie  pot>,  to  the  height  of  ihc 
of  tbc  LEAD  i  thefe  pots  arc,  in  great  num- 
another,  in  beds  of  dung — and  are 
with  u  plate  and  boards  at  tbc  top :  After 
1)1  tJiis  liiuatiun  for  a  month  or  fix  weeks, 
uken  out,  and  the  white  lead  ii  tepaiaied.  k  is 
gTouuii  in  mills,  dried  in  the  Ihade,  and 
wraiipcd 


-k  I 


« 
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BOOK  VII  wrapped  up  In  papers  for  fale.    This  is  the  in^mIc  fn 
\,y^>rK^  cefs  of  the  manufa£hire.    In  the  courfe  of  eomiiMM 

there  is  a  mixture  of  chalk  added  to  the  wAlte  had. 
14-  With  nitrate  nf  foda  LEAD  produces  no  fcolibbdcttb 

^aiti.     nation.     Lead  with  heat  iiSoWt^  muriate  of  mmmmitS^ 
by  detacliing  the  acid.      The  artificial  combination  ll 
fuf/ihur  with   lead,  is  a  brittle  compound  of  1  piMll 
texture,  and    a  brilliant  dark    grey  colour,    mbch  k|i 
fufible  than  pure  lead. 
1 5.  Neither  nickel^  manganefey  nor  cehitlt^  imite,  with  LBAlh 

taJ».  '  '^y  fufi^n-  Antimony  forms  with  it,  a  brjttle 
with  brilliant  facets;  in  its  colour  and  texture,  not 
to  iron  or  fieel,  m  fpecific  gravity ;  exceeding  eilhil*tf 
the  two  metals,  of  which  it  is  made  up.  The  eoilllH^ 
tion  of  LEAD  with  hifmuthy  affords  a  very  brittle  miMi^ 
of  a  fine  and  clofe  grain.  Hot  mercury  pouitd  ifM 
melted  lead,  gives  an  amalgam^  white,  brilliant,  ifar 
fome  time  folid,  in  trituration  with  the  amalgam  of  kit 
muth,  liable  to  become  as  fluid  as  running  mercury,  ft 
is  combinable  with  lead  by  fufion.  'An  alloy,  IM 
parts  tin,  and  one  part  lead,  is  more  fufible  than  ddiCf 
of  tlicfe  metuls  feparatcly,  and  is  the  common  fokkrof 
the  plumbers.  Kight  parts  of  bifmuth,  five  of  LlAfc 
ami  three  of  tin,  ccmpofe  an  alloy,  fufible  by  ihehetCflf 
boiling- water.  1  he  alloy  of  lead  with  tin  is  the  pew- 
ter wliith  was  long  in  general  ufe  in  the  manutadhirt  rf 
various  utenfils  for  the  kitchen  and  the  table.  ExperifloeC 
h;<s  evinced,  that  its  ufe  for  thcfe  purpofcs  i»  fomcfM 
inlahitary  ;  and  tin  jierfcflly  pure,  or  at  Jcaft  wiA  • 
much  fmallcr  alloy  of  lead,  is  now  univerfallyii'^ 
ten  eJ.    A  R  s  K ::  1  c  fufcd  in  a  fmall  proportion  witli  LEAIH 

renders  it  more  brittle  than  it  naturally  is. 

It 
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Iris  ctfytd  perceivcy  that  in  all  the  preceding  cafes  ■<>0*vu 
t  die  combination  of  lead  with  acids,  it  is  rather  an^ 
>XTDS  OP  LEAD,  than  a'  diftin6l  combination  of  the      i^- 
kVAD   with  the  undecompofed  acid,  that  is  produced.   Ycad. 
the  acid  is  always  partially  decompofed  ;,  and,  the  new 
Hi  fcems  to  be  always  in  part,  the  product  of  any  oxy- 
Wbo.     It  is  rather  as  containing  oxygen,  than  from  any 
iMier  property  that  the  nitric,  muriatic,  and  fulphuric  acids 
-fofeb  fuch  power  over  lead.    Yet,  the  fait  which  the 
4ltU  fobtions  of  lead  yield  by  flow  evaporation,  are 
^j^jbiUy  muriated  nitrates,  and  fulphates  of  confiderable 
^|illrf.    The  attra£lion  between  oxyde  of  lead,  and 
4h0lMiriatic  acid,  is  exceedingly  ftrong.     A  manufacture 
^^AUMhcd  in  England  upon  the  knowledge  of  this  fa£^, 
fWAicca   by   the    trituration    of    minium    or    litharge, 
iHA  muriate  of  foda,  a  muriate  of  LEAD,  of  a   fine 
ydlow  colour,  which  is  valuable  as  a  pigment ;  and  at 
'iteftme  time  fumiihes  the  foda  in  a  feparate  ftate  for 
"^  Ae  ufe  of  the  glafs-works,  and  for  other  arts.    The  pure 
.."m^Rt  alkalis  precipitate  the  oxyde  of  lead  from  its 
UtfioD.     In  the  acids  in  general,  all  the  oxydes  of 
,  ItAD  are  equally  foluble  as  the  metal  itfclf.     In  thefe 
fcbdcms,  minium  always  lofes  its  colour.    The  oxydes 
[  •'  lead  are  all  foluble  in  vinegar. 

r    '  Theufes  of  lead  and  its   oxydes  in  the  aits,  are  ,,  >7« 

.  ^Onmerous.     Pipes  for  water,  boilers,  coverings  for 

lie  loofi  of  buildings,  Knings  of  tea-chcfls,  &c.  are  com- 

^  'tally  made  of  it.     It  is  cafl  into  bullets  and  fmall  fhot. 

kkubeen  too  much  ufed  in  the  tinning  of  copper  vef- 

■Ik    Its  ore  pulverized  and  mixed  with  water,  is  ufed 

"f  l^iziiig'  pottery.     Its  oxydes  enter  into  ihe  compofi- 

ttoaof  gfatflcfy  cryftals,  and  enamels.    White  lead  and 

•  •  cerufe 


31$  Leadt  and  its  Ccmpeuadt. 

I*"^*'^^'' cerufe  mixed  with  oils,  arc  much  -ufed  as  pstnten'  co- 
'  lours.    They  are  often   noxious  to  the  hcahh   of  tbc 

workmen.     The  deCompodtion   of  fca-faU  by   liihargc* 
and  its   ends  have  been  already  mentioned.     Oxydc  of 
LEAD  dillulved  in  vinegar,  &nd  commonly  known  by  the 
name  of  Su^ar  of  Lcaii,  or  Sali  of  Satuni,  is  in  ufc  among 
the  callico  printers.    It  is  ufed,  alio,  as  an   allriiigeni 
walh  for  burns,  ulcers,  and  the  remains  of  the  vfnci!-^^ 
dileafe.     U  has,  alto,  been  nefarioully  and  dangerm;'.' 
eniptoycdt  to  clarify  liquors,  and  lo  fweeien  fourcd  vtm^;, 
and  cvtn  vinegars  intended  to  he  fold  as  wine.     Oxydi:  oi 
LEAD  is  ufedco  harden  ods,  by  encreafaig  the  proporuon 
of  oxygen  in  their  compodtion.    Oils  ufcd  a.i  the  bafis  ot 
pUlicrs,  contain  aioluiion  of  lead. 


■*V  *   M   -•-      M» 
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SECTION  THIRTELNTII. 

*  \ 

IRON. 

nw  »  difiufed  throughout  nature,  perhaps  more  gene- BOOK  VII 
idly  "-tliin  any  oF  the  other  metals.     In  animals,  in  ve- 


in all  parts  of  the  mineral  kingdom,  we  dete£l  i. 
Itayicfeiice.  It  is  the  general  agent  which  produces  all  of  iaom. 
jfcttiiiufity  of  colours  between  the  blue  and  the  deepeft 
mL-'Im  ores  are  very  much  dlvernfied  io  fpecies.  Some* 
pMii  die  fWTi  metal  is  found  native  ;  as  has  happened  aC 
SSenftock  in  Saxony,  at  Grand-Gilbert  in  the  French 
finmiice  of  Dauphine,  on  the  plains  of  Otumpa  In  Peru, 
Md  in  the  cafe  of  an  enormous  mafs  in  Silxrria.  It  ofun 
EPIpart  in  native  oxides ,  of  which  Tome  are  black, — fome 
a  greyi(h  black, — fome,  a  blueifli  grey, — fome,  a  vio- 
rrs,  a  browniih  red,  &c.  &c.     A  partial  oxida* 

doei  not  deftroy  that  attraflibillty  by  the  magnet, 
u  well  known  as  a  remarkable  quality  of  pure 
hieir.  The  common,  magnetic  iron-done,  of  which 
|pUe  mountains  are  fometimcs  compofed  ;  the  magnKc 

of  various  countries ;    fpecular   iron-ore :    brown 
tiles ;    compafk    brown   iron-ftone ;    brown  fcaly 

ore;  brown  iron  ochre;  black  iron-ftone ;  red  hce- 
jjlliilil ;  a  fibrous  iron-ore,  uliich  is  very  rare ;  compaft 
U  iron-ftone;  red  ochre:  red  fcaly  iron-ore  ;  are,  all, 
■many  ores  in  which  this  metal  is  mineralized  by  oxy- 
|ta  in  various  proportions.  The  native  oxyde  of  iron 
j^fiOBtaminated  wiih  clay  in  common  argillaceous  iron* 
|W(;  in  an  irQn-ftone  which  is  found  in  ilender  adhering 
%  .  columns 


i8  Iront  ndiitt 

WKVIlcoIumns  of  a  dark  browrtilh  red  coloor ;  pi'b 
_^__,iron-f1one  of  Kirwui;  id  thenodnlnr  iron-ftone;^ 
monly-  known  by  ihe  name  of  cetjies,  and  in 
of  in  various  native  ores.  In  that  which  ha* 
kd  Sideritr,  ii  is<uniced  with  phofphorus  or  with 
tic  kcid.  Meadows,  fwamps,  moraiTes,  affbnl< 
which  have  beencaUed  bog-ores  ofiron;  tnnnoy, 
phofphorus  and  day  co-exi(l  with  the  iliOH,">  1 
a  great  diverfity  of  pyriiical  iron-ores,  in  which'i 
>•  inincraliKed  by  fulphnr  in  various  propotdoiw 
tron^rcs  which  have  a  fpathofe  form,  the  iroh;^ 
raliscd  by  carbooic  acid.  Klapmk  has  dclcritaj 
was  -bncc  miflaken  for  a  nativi  Pmffiam.ikiti 
be  denies  to  have  this  chara&er,— under  die  iwedkiS 
iroH'trt  ef  Varau-  tn  two  of  its  ores,  11.OM  k  Msaai 
by  arfuiic,  and  by  the  arfeniac  acid.  Eknerr  isa.M 
nation  of  iron  with  Silice.  In  Sweden,  thoe  hM 
found  an  ore,  in  which  iron  co-exjfts  «kbHH| 
Plumbago  or  native  carburc  of  Iron,  is,  u  d»  I 
name  indicates,  a  natural  combination  of  iKMr 
carbon.  As  iton-ores  are  univerfally  Sj^t^ti^  . 
works  have  been  cAabliOied  in  every  country  of  Sm 
and  in  North  America.  Sweden  export*  mudi  «ii 
[RON  to  other  countries.  At  Carron  in  Scodaad,c 
five  and  very  fiouriOiing  iron-woiks  have  been  Atk 
fiderable  time  ellablifbed. 
■U-^  From  thefe  various  ores,  tlie  pure  metallic  lX9im, 
DfinoH  be  obtained  by  the  following  aday.  In  dw  drfjt 
OKI.  *  Take  four  hundred  grains  of  calcined  bonk,  fbflf  | 
of  flaked  lime,  two  hundred  grain*  of  aitlite  af.fl 
and  t^^■o  hundred  grains  of  the  ot« whi^ yomid 
aflay.    Pulverize  this  mixture;  jdacs  itMmliMlLi 
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le;  cover  the  crucible ;  expofe  the  whole  to  the  heat  of  BOOK  Vff 
I  iofge  furnace ;  after  half  an  hour's  fuhjcflioii  to  this 


the  pnetal  that  was  contained  in  the  ore  will  be 
band  in  a  button,  under  the  vitrified  flux.  In  the  humid  way; 
may  be  aflfayed  by  diflfolving  the  ore  in  muriatic 
;  and  then  precipitating  the  meral  from  the  folution« 
iidiog  a  portion  of  alkali.     When  the  ore  is  mixed 
odier  matters,  the  whole  may  be  pounded,  fubjefted 
w&vaa  of  a  ftrong  heat,  the  extraneous  matters 
irtached  by  the  fucceffive  ad^ions  of  the  nitrous  and 
adtDOs  acids,  and  the  iron  finally  diilblved  iamu*^ 

mtid. 
In  die  working  of  iron-ores  in  the  great  way,  various 
of  purification  are  employed,  according  to  the  dif- 
in  the.chara<fter  of  the  ores.  Of  thefe,  ibme 
■bU  only  to  be  pounded,  wafhed,  roafted,  and  then  put 
itts  die  melting  furnace.  Argillaceous  and  and  carbon- 
UbI  tnm-ores  require  only  to  be  melted  in  contact  with 
dmcoal.  Peculiar  furnaces,  from  twelve  to  eighteen 
fat  IB  height;  and  having  their  internal  cavity  of  the 
fam  of  two  four-fided  pyramids  joined  bafe  to  bafc ;  are 
apbyed  in  the  fufion  of  thefe  ores.  If  the  gangue 
of  dw  ore  be  calcareous;  no  flux  is  added  but  a 
fat  of  foft  argillaceous  (lone :  Wlien  it  is  argillaceous ;  ^' 
Ae  flux  is  a  calcareous  ftone.  The  ores  with  the  flux  are 
FV  m  at  the  upper  part  above  the  charcoal.  Bellows  or 
IiydnuHc  machines  arc  them  employed  to  excite  the  fire. 
11*  ore  melting,  runs  through  the  coal ;  and  is  purified 
••  it  paflcs.  At  the  bottom  it  is  collcfted,  and  maintained, 
fa  a  while,  in  a  fluid  ftate.  Ac  the  end  of  every  eight 
boms,  this  collefted  ore  is  fufFered  to  flow  out  into  a 
*mU  or  hollow  channel  prepared  in  the  fand  under  the 

furnace. 


'^.y^*. 
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f^^'lXUfijniace,  to  Tcccive  it.    TTiis  firft  produA  it  eruii  or 
■-  iron     A  fecond  fiifion,  during  inrhich  it  man  be  cai 

ftirred  in  the  furnace  \  and  then  a  procefi  imder  the 
hammer ;  are  neceflanr  to  bring  it  into  that  ftate  ft 
iroyif  in  which  die  metal  is  foppo&d  to  appear  widi  aVi 
proper  qualities. 
Onraaeri      '^^  IRON  thus  obtained^  is  of  a  white,  livid 
9i  metaiie  inch'ning  to  grey.    It  is  attrafbble  by  the  magnet ; 
fire  with  quartzofe  (lones  ;  is  the  lighted  of  all  men 
cept  tin, — weighing  only  545  pounds,  a  cubical  feoitl^^ 
is  of  fuch  hardncfs  and  elafticicy  as  to  to  be  cdfiM^^ 
certain  ftates,  of  deftroying  the  aggregati<tn  of  al'dAIr 
metals,     it  may  be  drawn  out  into  wires,  foffidend^'^l 
to  become  the  firings  of  mufical  inftrdmenta.    Atttil^l 
wire  one-tenth  of  an  inch  in  diameter,  is  capable  la  tir^l 
tain  a  weight  of  450  pounds.     It  is  of  all  metab^ 
gold,  the  mofl  tenacious.     It  may  be  rendered  HiU 
by  hammering  without  heat;  when  beatbd,  it  may 
made  to  aflume  under  the  hammer,  almofl  every  ii 
able  form.    The  texture  of  this  forged-iron  is  fibrofe. 
4.  We  know  not  that  lig/tt  alone  has  any  diflinft  aAim 

Anions  of  rr  t     •  •  «  i>     r 

light  and  ^poTi  IRON.  Hcat  or  caionc  enters  with  great  readinei 
into  this  metal ;  is  detained  in  large  quantity  among  iB 
parts ;  and  does  not  without  very  conGderable  difficiikfi  j 
expand  them  to  fufion.  Its  duftiliiy  and  elaflicityait  J 
evidently  much  encreafed  by  that  caloric  which  it  is  cr 
pable  of  containing  ^\ithout  being  fufed.  Without  bcraf 
under  the  agency  of  caloric,  it  is  incapable  of  amalp^ 
mation  with  any  other  metal. 

ITie  relations  between  iron  and  oxygen^  are  very  inp 
portant.  In  every  one  of  its  three  well-known  flatel  of 
caft  iron,— forged  iron,— and  {Veel,^this  metal  cooi^ 


caloric 
upon  iron. 


Relations 
betwcrn 
iron  and 
oxygen. 


odicr 


>««(  and  ill  Compounds, 

a  ia  a  couli<itrablv  tndmatc  union.  with^'^'^'^^'S 
itiffi  jrm  cpsuuiis  atwiys  n  ptopomoa  of  ^  ~ 

F^in !  for  ttus  icon,  when  urged  by  an  in- 
Jofc  vcSels,  invaiiably  yieiilx  carbonic  icid; 
e  cincuirllanccs,  csn  be  l^imillicd  only  by 
oxygen  expelled  from  the  utoM  with  s 
iboti  tbst  was  alfa  contained  iait,  and  is, 
net  dik-iigageil.  In/arged  or  iar  iron,  too, 
Donly  more  or  lefs  of  oxyge/i ;  though  coo- 
iJun  ia  cafl  or  eru^  jren.  Were  it  not  for 
.olfaer  fubdances,  laov  would  be,  of  itlelf, 
V 

re  ores  of  iron  arc  To  olten  in  a  Aate  a 
eafy  to  fee,  thai  die  mutual  appetency  o 
jrgen  cannot  but  be  confidcrahle.  A  bar  a 
Mated  in  the  forge  becomes  oxyduted  at  il|i 
:  purefl  ikon  lofcs  its  metallic  brilliancyiJ 
Dxydated  on  the  fuifacc,  by  long  expofur 
^diere.  All  die  rnflings  of  ikon  uiculils, 
S  cAc^  of  OKydalion.  The  famuiis  dccom* 
raicf  was  lirft  accomplifhed  by  the  power 
'polIeiTcs  of  altracliiig  (he  oxygen  out  of 
hen  it  is  aidtd  by  the  prefencc  of  a  ecnaio 
■aloric.  I'he  oxydes  of  irok  vary  in  go> 
g  M  Ihcir  oxydation  i*  more  or  lefs  complete;. 
rapattof  the  iron  isoxydated;  in  others, 
rhoOy  oxydaced. 

iti  oxydes  air  ofion  found  in  c 
:  and  carbon  aiipvaia  to  cxil 
n  with  it,  in  every  one  of  thofe  ftateiin"^ 
mmooly  iifcd  in  the  arts.     In  cajl  iron,  both 
in  ccnain  proportion*,  with 
X  tha 
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Iron  and 


?^^*3aii  ™*^'*    '"  /^'Z*^  '''^*>  ^  quantity  of  the  osjf^ 

fent^  is  diiniDiihed :  tfaitf  of' Uid'cnMti'  ' 

creafed.     Injleel^  there  are  no' retnirris  irf' 
an  avgnieiited  propoition  of  carbbti.  '  WhM'ittfi 
tion  of  carbon  is  ftill  increafed'toa  greiMt' 
the  compound  is  that  fubftsincef  ^hidi  is  '1 
name  of  plumbago  or  carburt  of  irmi^  ' '  '  "^ 

Of  the  bog'^res  of  iron,  many  cbnikin  ^tffefliJl!^Mt' 
fuppofed  a  peculiar  metal,  and  was  named  yfiMflKn' 
been  found  to  be  either  metallic  or  oxydaCfed' tWA  lH' 
with  phofphore,  or  with  the  phofphoric  add;'  ''Iwl 

phofphore.  pi^Q^j^  ^^jj  53  ^^^  cxpcllcd  by  the  prodeb  a/KaOin 

the  dre  into  the  ftate  oi  crude  iron*    Its  prefiinceifi 
nation. with  apart  of  the  iron,  appears  from  petafi 
rafters  in  fuch  crude  irons  as  contain  any  portMif^ 
They  are  of  an  unufually  coarfe  grain,  are  haider-i 
brittle  than  odiers,  and  are  difUnguiflied  by'ditf'^ 
r§J  jHori  iron  znd  coU  Jfiort  inn^    Solutions  oTcfaHj 
ircH  in  fiilphuric  acid,  have  been  found  to  afibrd  n 
tate,  which  clicmical  examination  has  afcertaincd  Id' 
pkt/pAaie  of  iron.    This  phofphate  of  iron  is 
blc  by  the  alkalis,  and  by  lime-water,  which  detadf! 
acid.     Every  folution  of  iron,  when  treated  witii 
phoric  acid,  affords  a  precipitate  of  phofphate  of  \XfiwS* 
.    Every  acid  has  a  more  or  lefs  powerful  re-agency 
iron.     Concentrated  fuljihurie  add  is  decom[ 
ebullition  over  iron.     Sublimated  fulphur^  and 
inafs  incapable  of  cryftalli/ation,  though  in  parr, 
blc  in  water,  are  the  produ£b  obtained  by  dilHUiag' 
mixture  todrynefs.     Diluted  fulphuric  acid,   if 
upon  iRON|  yields,  with  eflervefcence,  a  produA  of 
hydrogen  from  the  dccompofition  of  die  water ; 

folttdap  I 


Iron  witli 

fuiphuric 

«cid. 


uA4k 


va 
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romtcd  by  cvaporaiion,  ait'urtls  fklffiatt  */?**"  ^X!!- 
i»  ihc  vicioi  of  commerce.     It  u  often  pro-  ^^-v^w 
invfaAnrc,  by  an  cafy  sccekratioii  of  the  fpon' 
K>tT4iofitiun  of  iparuiil  pyTites.     The  pyriics  it 
and  wntiircJ;  T!"-  fulpliaic  nf  irun  ihua 
conducted  in  tlii;  waiet  inio  proper  iclcr- 
,  the  fluid  mixture  is  left  to  concentrate  Minutic. 
Old  iro;i   is    thrown    in,    to    faturat«  vluiO. 
I  a  filfiiricnt  proportion    of    the   ineiiil : 
s  then  draw u  u^  int»  bdluns  having  pieces  of 
r\j  ditjKifc'd  in  ihcm  ;  and  in  thcfe  the  cr)'f- 
r,  ihc  fulpliatc  of  iron  \»  tinally  accompli  (bed. 
>  uc  rhomboidal :   Their  colour  is  a  beau- 
:,Thcy  efflorcfcc  in  the  air  :  Tliey  are  reJuccd 
ler ; — and  by  a  heat  yet  more  inienfc, 
r  liciid,  the  eftapc  of  which  leaves  be- 
jCiaUic   oxydt.-,  Liiuwn   by  ihc  nam:  of 


is  brought  into  contadt  with  Ikon  ;       9- 

.  J        f  ■  ,     Iron  wiih 

I  tn  part ;  and  an  oxyde  of  iroo  is    N>ttic 

ixmains,  for_«  while,  fufpended  in     ''"^' 

At  bfl,  4t  fuhljdcs  to  the  bottom.     A 

in  itDmcrted  in  tlie  fupcrnaiani  liquor, 

^precrpitation  of  the  oxydc,  and  is  itfelf  likewifc 

Tlw  cunccntration   of  the  folution  produces 

martial  ochre,  of  a  red  brown  colour :  And 

aiion,  carried  flill  farther,  gives  a  rcddiJh 

fuJublc    in  water-      The   martial    alkalint 

,  is  obtained  by  precipitating  the  iron 

I,  with  carbonate  of  poralli. 

e  atid  h&i  upon  Iron,  with  a  vehement      ,^ 

decorapoHtion  of  ihe  water  of  the  diluted  Jj""  J]^* 

X  2  atid    A»'^ 
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»?»Kvrtacid  iffoiA.  for  the  firft  produa,  gas4iydrogen.    Coiic^4 
i      y      >  trarion  and  cooling  reduce  the  remaining  foludoo  to^ 
magma,  containing  a  portion  of  chin,  flat,  very  ddi^fiH 
fcent  cryftals,    Thefe  are  muriati  of  iron  perfisfHy 
ed.    Diftilled,  the  wholf  magma  afibrdsi— firft,  an 
phlegm,— rby.  a  ftronger  heat,  a  non-deliquefcent 
of  iron  in  fublimation,  with  very  tranfparent  cryfiibi. 
fembling  in  form  the  blades  of  razors,  and  capable  of 
compofing  Hght,  as  well^  the  bed  prilms, — at  die 
of  the  retort,  a  ftyptic,  deliquefcent  Odt,.  bright, 
and  perfe£bly  fimilar  to  diat  •Iarge*plated  talc,  vr\ 
improperly  denominated  Mufcvuj-Glafsm     The  hfl, 
thefe  produ^,  when  urged  anew  with  a  more  intenfeliK 
affbnk  an  opaque  fublimata  of  metallic  iron, 
fe£Kons  of  hexahoedral  prifins,  with  die  polifli  of  (bdL 
TtrtaUooi     y^gf^^^^l^  ^<^i^s  poffefs,  in  general,  the  power  qf  dfi^^ 
acid ;  oza-  folving  IRON,  and  combining  with  it.     By  this  pnipQ^b 
filiic  acid,  IS  iron  retained  in  the  fubftance  of  living  vegetables.    jjlK^] 
tartaredus  acid  and  acidulwn  hold  it  in  folution,  in  win 
from  which  it  may  be  precipitated  by  the  addition  of  ak 
kalis.    Its  folution  in  oxalic  acid  affords  prifmatic  ciyAd^ 
cffloreficent  by  heat,  foluble  in  water,  fomewhat  aflrin* 
gent  to  the  tade,  and  of  a  greenifli  yellow  colour.    Hv  j 
Gallic  ^W^  combines  the  mod  eagerly  and  remarkaUyvilt 
IRON.     It  holds  iron  in  combination  within  'thole  finf 
vegetables,  in  which  it  exifts  in  the  greateft  abondsnoB; 
precipitates  it  from  all  its  (blutions ;  forms  in  fqjmH 
combination  with  it,  a  black  powder  ;  endows  quinqpM: 
by  its  prefence  togciiier  with  a  large  proponion  of  in% 
with  its  valuable  medicinal  qualities ;  and  being  COS* 
monly  employed  to  precipitate  iron  from  martial  vittidli 
^^AC  thus  fiimiihes  the  valuable  liquid,— ^r/ri)r;  M.-^^'Gid 

fFHmf 


.^ 


^^TwPSttfi/j  Cofirpaunis. 

. 

/mi  u  lA*  /irfcifilf  faluraitd  fohthn- if  hm  init}<ik'^\l       1 

ut^fo  diklfd,  that  itmayfiaoT  taJHy  fi^   tht^*^:^        | 

eaMlatmig  fiej  ia/n  a  fauu'i  fieriion  tf  ^wn,  amd  sj 

ear^H,  to  matr  it  gliflfT  eti  the  (mftr. 

rmffie  AcU, — a  compound,  as  is  well  known,  of 

>m.  wilb 

,'CVban,  aiotc,  aodnxygcn  id  ccfraiu  )>ro'por- 

P-ufte 

lu!  one  of  the  moft  remnrkahlc  pf  the  fo^tigus 

Kid. 

TO  A  procipiiate  of  a  hcauiifiil  blue  colour,  by 

ft  on  !rom.    This  precipitate  Iswcli  koown.as 

Igfubflance,  by  the  common  naaw  of  fru^M 

is  ancxa^ly  (itiuratcil /rvj)7ar^  oftVen.     When 

1  exccfs  of  iron ;  ihc  colour  of,  the  neutral  fall 

But  this  exce£(  is  iftkcn  »vay  by  any  of  the 

HwgKt/utit  »nd  lime  are  not  knowii  to  aO.  upon 

-''■ 

E.nh.,          ^ 

lys  orcf  iron,  form  a  conspound  with  it,  which 

Jcel** 

tne  (>xy<lc  of  iron.     In  Art,  as  in  Nature,  the 

SitirjhtJir,  i'-i'i/ji.iero  anJ  Carisw  wiihij-BJi,  fcffmi 

Ph«f/>iuret,  and  CaHmns  of  Iron. 

^Hj^^of  equal   parts  of  tilings  of   steel  snd 

rv 
NcDinI 

^^^^^B-  expo&d  to  the  Ituat  of  a  (Iroogly  ignited 

Mu. 

^^^^^Hlifbmc  time  dcconijKifeil  widi  detonation,     foaSk,           ^| 

^^^iPVfa  B  confiderable  difeiigagcnient  of  radiant 

■ 

^^Etlui  chemical  change,  the  power  of  the  caloric, 

^Btftnftion^  of  the  iron  for  the  oxygen  of  the 

H 

Bit.  till   that  fait  is  decompofed  by   ihc  fudJen 

1 

^BdC  tb  oxygen  in  gas:  Thai  gas  with  another 

H 

^^pom  the  ntmofi'hcie,  are  again  dtcompofed  to 

H 

^Rbe  Iron,  and   to  bum  ihc  carboti  which  was 

H 

^^B  with  it  ti)  tlic  Heel.     Ii  is  by  the  combullion 

■ 

^Bj^Uc  enipiiou  of  this  carbon,  chat  the  bright 

^^^^k 

^^^K^                  2C  3                                    fpaiks 

1 
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I  ■ 


>^Wipark$  are  generated.    Waihipg  apd  £lua^  ^.jj 
fe£4t>e.froax  fhe  potafli ;  leaving  only  a,jrif/(0Vf2f4'M^i 
/nfify  which  has  been  known  by  cbe  name  of  Z^M^fS^j 
Saffron  of  Mars.     Sulphatt  rf  Irw  and  UkrmH  fSf^^j 
1^  mutually  deconipofe  each  other*     The  aiut«d,2|||j 
tradions  of  potafh  and  fulphuric  acid  opefate  wi|[ft.ff||[j| 
fiderable  energy  in  this  decompofitiom  ...  i,' 

!iuiu      ^^  ftreogth  of  the  mutual  attraAioos  of  1%W,  fffS 
Muriatic  Jcid^  enables  Iron  to  accompliih  the  dycqgjji 
portion  of  muriate  of  ammoniac.    Two  pact|i  ^  j^^ 
.  filings  with  one  part  of  muriate  of  ammonjbiq« .  41^^14^ 
over  mercury  in  a  pneumatp-chemical  apparatpf^  j{(|b^ 
a  quantity  of  aeriform  fluid>  of  which  one  l^lf  ,.^1(1^ 
ammoniac  ;   the  other  half  gas-hydrogen  from  |be  ;M^ 
of  the  folution »  and  a  muriate  of  iron  is,  at  dip,  fingL 
time,  formed.    There  is  a  compofition  called  Em  M^i^jg^  \ 
or  Fiewirs  of  iron^  which  is  formed  by  the  fnifO^ie^  l 
fleel-filings  with  Muriate  of  Ammoniac-«-in  die  P^npgo^ 
rion  of  an  ounce  of  the  fonner  to  a  pound  of.chcJb^, 
In  this  compofition  the  iron  is  oxydatcd  ;  and  die  iq^i 
riate  of  ammoniac  is  coloured  by  the  oxyde  \  but  dieip, 
is  no  aAual  formation  of  muriate  of  iron.     In  coofefi 
quence  of  the  continual  tendency  of  muriatic  acid  ID  a 
flatc  o{  fufier-oxygcnation ;  the  oxyde   accompli (hcs  A|    : 
decompofition   of  muriate   of  ammoniac   with    gitini 
energy  than  the  pure  Miial.  ' 
i6.  Gas'-hydrogen  only  alters  the  colour  of  Iron.     Pblfr'; 

n,'&c.  ^Jcr  oi  fuljMr  and  filings  of  ftccl  produce  Sulphurc  OJf 
Iron  by  a  very  rapid  combination,  if  their  re-aAions  k- ' 
aflliAcd  by  the  prcfcnce  of  water,     ilcat  is  generated bf  » 
the  intcftinc  adlion  of  this  mixture,  in  the  courfeofa 
few  hours.    The  water  is  dccompofcd  \  the  fulphnr  ii 

acidified  4 


jtie  ^^MrogCD  cxhalcti  an^^AlSffc  *ii''!iVBi!OK-V» 
"  .ucmnutatCtl  t(t  fnch  tf^^iiantity,  as  often  15  maJcc  (he  ^^V^ 
■  'lire  bum  With  fianic.     Tlicfc  phenomena' were  fiffl 
rvcd  by  Lcmcry.  who  fcppofod,  with  no  1  mall  plau- 
ii'v,  ihai  the  origiti  of  vokanos  miglit  be  fomewhaf 
.»T.—Caihiff  of  iron  is  combutlihtc  in  coiifetjucticc 
't- great  prcdommiiilcy  of  Carban  in  iu  com jioti  lion. 
>\  nh  ar/fMh-,  Ikon  forms  a  brittle  alloy  which  ha>      ■*»'.  ' 
Lur  Utile  cxaminttl.     It  conOimtes  with  tebhUt  »       "^'^ 
L  J.  IviriJ,  and  powdrliilly  coheGve,  mixcJmertr.' 
I  ;-.vn  (o  be  capable  of  union  with  hifmiith. 
Ii  antimony  is  hard,  with  fmall  facets,  con- 
1  .iflory  under  the  hammer.     Z'mc  n  at  Icaft' 
ing  adhcfively  applied  to  the  furfece  of  a 
-:    iruu.     'JTie   combination    between  Nictri  and 
I.  M  fu  intimate,  that,  when  formed  together  in  Nz- 
.  ihefc  two  mciab  are  fcarcely  feparabic  by  any  agency 
\it.     No  tinion  is  (o  be  accomphfticd  berwccn  Affcr- 
>  ami  iron  tn  tlieir  metallic  tiates. — LeeJ  and  iron  do 
■  nttr  mio  mutual  union, — Ttn  and  Iron  arc  fufcep- 
i:tMlgamniatiun  well-known  in  the  arts.     Its 
s  great  Kngtifh  manufa*Sure.    Thin  plates 
i:  iron  arc,  for  this  end,  prcpareil :  By  fridlion 
.  uiui-t>onc3.  aciilulation   witli  the  fcnnenlcd  Ottraft 
■iiilt,  clcanfing,  drying,  and  expofurc  to  be  coated  by    wi.ite 
liT.til  antmoniac,  thcfc  are  fitted  for  being  brought     ''"*■ 
e  eonlafl  with  tin  :  llicy  arc  thtrn  immerfed 
ft  of  melted  tin  which  is  covered  with  pitch  or 
I  iViihdnwa  from  this,  they  appear  completely 
ir«tU)  the  tin  :  The  bit  part  of  the  operation  is, 


9  wipe  them  with  fawJuft. 


OK  VII     Innumerable  are  the  uies  of  Iilok  for  the 

'don  of  human  life.  The  pol&ffion  of  (kill  Co  C3 
iron  from  its  ores»  and  to  manufadnre  it  imo 
or  the  want  of  this  ikill, — ^fonn  the  grand  poinfrof  A 
tindion  between  civilised  and  favage  life.  That  natiia 
carbonated  ore  of  iron,  which  is  diftinguifhed  by  the 
oi  JilumbagOf  forms  excellent  black  Ic^d  pencils ;  is 
in  duft,  to  lubricate  certain  indrufnents;  iervct»  in  a  pat^ 
ticular  preparation,  to  defend  iron  from  rufting ;  is  cM 
ployed  to  glaze  jQnall  flioc  of  lead,  andibr  otheritfek  Crtjk 
Ir$H  is  cafi  in  moulds  for  chimney-backs,  pou»  caiiUr«ii|i 
water-pipes>  and  a  multiplicity  of  other  uiifia :  Tbr 
for  this  manufacture  at  Creufet  in  Burgundy,  ara 
celebrated:  lltere  are  very  flouoQiii^  cftabliflMnenlsrf 
the  fame  fort,  at  Carron  in  the  (hire  of  Stirling  in  Scoduf^ 
and  on  Leith^walk  near  Edinburgh.  Sulphate  of  Iron  k 
the  ba£s  of  all  black  colours,  inks,  &ec.  Hoenu«% 
ochres,  and  fome  of  the  other  ores  of  Iron  are  uicdil 
their  native  ftate,  as  burnifhers,  colourii;^  mattera,  te« 
Bar-iron  is  hammered  out  for  a  vaft  multiplicity  of  yfcs  in 
common  life.  Our  cutting  indruments  are,  all,  made  rf 
ileel.  The  oxydcs  of  iron  are  ufed  to  colour  porodaiOi 
enamel,  pottery,  in  the  preparation  of  artificial  precioM 
Aones,  and  in  painters'  oils.  Iron  alone  of  all  the  mmJ^ 
is  not  noxious,  but  highly  falutary,  in  its  influence  on  Ao 
animal  ceconomy.  It  appears  to  enter  more  or  le(s  iM 
the  intimate  ftru£lurc  of  almoft  all  animals  and  vegeCabklb. 
It  is  the  t)cft  corroborative,  of  all  medicines. — Its  atnaB*. 
tibility  by  the  magnet  renders  it  of  ineftimable  importaflfll 
in  navigation. 

^  SEC* 
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SECTION  fOURTEKNTH. 


CO  ITER. 


^rcR  exifts  ki  Naiiirc,  in  a  petfrft  melallic  ftatf.BOOKVii  J 
ralixatkin  by  oxygen  and  carbon i(*acid,  in  naiivc^i^^^^,^!*' 
iou  wilh  fulphiir  and  other  metals,  in  eombina-        ■■ 
iHth  tnnriaiic  aciil,  in  union  with  arfcnioc  add,  and   Copper, 
mpotrnd  with  mrtallic  arfenic.     lis  colour*,  in 
,  arc  vfually  Ihatlcs  of  biue,  red,  green,  and 
It  n  foinctinieg  in  the  flatc  of  una^gloiU'rrtittM 
h  aad  fometiinrs,  in  ftones;  Cnmcnmcs,  in  ihc  forms 
,  or  flaUiflitcs ;  mod  generally,  (iifpofcd 
,  in  the  Ixnvels  of  the  tartb.     Pure  na- 
Ibecn  ibund  in  Japan,  in  compact  inaiTcii. 
iani  copper  mines  in  Knghnd  and  in  fome 
id.    In  almoft  every  known  tegion,  Cnp- 
ftbeendifcovered.     In  many  cnuniries,  rhty 
the  copper  puiified  for  the  ofe  of  life— 
I  are   the  bones  of  animals  coloured  by 
diite^  mountain -green,  mountain -blue  arc  To 
I  fcr  particular  copper-ores.     Cop|>er  pvrilcl 
n  in  wtiich  ibis  ore  h  very  generally  dif|)crfcd  in 
The  mine  of  Predanab   in   the  eotniiy  of 
,  iflbrd)  a  native  oxyde  of  copper,  of  which 
lect  are  very  beautiful,  and  wliich  ii>  difUo- 
d  bif  (he  name  of  Rtii  Ctfififr  Ore. 
Of  tbe  ores  of  topper,  fomc  may  be  frct-d  by  fimplir 


lUy  milted.    Othcil  are  to  be  torrcfieJ,  and 


tlien 


SS*  .(Sifip&'^atii  Oi  CbJ^fiiUflSlit 


■OOKVlifijfcdwi*  tliree  rimes  ihtir  own  quantity  of  black  flox. 
l^^^^if^^  Sulphureous  copper  orfcs  aa*  affaycd  by— ^ulVCTtfing  r*l> 
paris  of  the  crede  ore  with  one  part  of  nitrate  of  pOi- 
alh  ;  deionaiiiig  the  puiverizeil  tntXturc  in  an  ignited  cm-' 
cibk  ;  urging  the  i!etoni«d  matter  with  greater  inienCty' 
of  fire,  till  the  fulpliur  is  diflipatcd  ;  iticreafing  the  6it 
.^.  farther,  to  ihe  fofion  of  the  remaining  ore;  adiling  i 
new  mixture  of  tartar,  fair,- and  charcoal,  in  fucceffiw 
equal  portions  ;  ftill  incrcafing  the  fire  under  die  covciW 
crucible;  then,  afier  half  an  hour  of  thiSgreatcftnKeofiiy 
of  (be  heat,  fearching  at  11  for  liie  metaUlc,  imllcM 
button.— In  the  humid  affay,  the  fiilnhuric  and  the  nilrie 
aciJi  may  be  fuccellivcly  employed  \  anH  the  copjicr  my 
be  precipitated  by  iron,  from  the  add*  folutioot  tif  Al 
ore.  -  '• 

^J'  \n  \hii  great  vjayt  ores  of  copper  are  purtii^d  by  i  pro-" 

ficiiion  in  ccls  morc  operofc.  Tlie  ore  is  firft  picked,  forted,  poUirfw 
^,y,  in  a  roill,  and  wafticd  for  the  feparation  of  the  gangW 
and  other  extraneous  fubftances.  Its  mineralizer  it  ihtn 
expelled  by  torrcfa^ion.  It  is  fufcd  in  a  blaft-fumsce. 
The  black  mclai  which  rcfuks  from  this  (irft  fufion,  is. 
then,  again,  futed  in  the  re  lining  furnace,  to  difperfethe  nr 
niaiiung  fulphur  by  which  its  colour  w^s  darkened.  Frmi 
this  fuinate,  tht-  incited  metal  is,  after  feme  lime,  pounil 
into  a  bioad  vcffc!,  cooled  on  the  furface  with  w  j( 
and  thus  in  parL  rendered  folid  for  particular  oatninni- 
'liris  copper  is  at  laft  cOeeined  fit  for  haminertn;;.  H'^ 
roalUng  or  tortufufliDn  i^  one  of  the  moft  di£culi  rf 
this  fcries  of  proceHes ;  and  ii  often  to  be  pciforinrd  f"t 
a  nnnibeiL  of  times  fucceflively. — After  all  this,  whi-n;" 
.  ;  .;  it  happens  diat  the  coppw  is  believed  (o  contain  a  f^i 
tjty  cf  £ilv«c&fficieat.)to-dckFV*  cMI 


CnfptTr  mJ  its  Catapottttiti 
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employed.     In   llm  proccfn,  fevetuyfiveK 
;ie(  arc  fufcU  Blether  with  nvo  tiundreJ  ^ 
.vciUy-6vG  putiiuU  of  lead:  The  alioy  thus  foi met), 
:  iuto  Aal  pieces  which  arc  called  LoavH  «f  Llqun' 
'  rhcfe  loaves  are  llica  expolcd  1o  a  beat  fufficiL-ot  to 
'\\K   Ic3il  anil  in  comt»iution  wiih  it  the  Giver,  but 
'  fuel;  force,  as  to  avirrcocne  the  rctraflorincfs  of  the 
.:  lojres.  now  called  Dried  Liovts  of  Liqua' 
!.•  in  ofilcr  to  carry  oS  the  Lend  and  Silver 
I . .  cxpofcd  to  the  acbon  of  3  llrongcr  heat, 
1  i^i.ii[id  fmnace.     The  Silver  is  afterwards  feparaicd 
1  tite  Lead,  by  fulion  in  Cupels. 

:':  pure  metal  obtained  by  ihefe  procelTcs  in  ihefmall 

1  the  gifot  way,  is  of  a  bright  rvd  colour  j    has  an  un- 

'iiit  tinell  which  is  rendered  11ro:iger  by  heal  or  fric-       "' 

e^Imi  a  naufcous,  llyptic  lafle,  Icfs  feuUble,  hoxv. 

Iizn  that  of  iron ;  is  hard,  elailic,  fonorous,  of  a 

f  which  renders  it  reducible  into  £nc  wire  or  ex- 

f  [hin  platei ;  hag  between  eight  and  nine  times 

cjfic  gravity  of  water ;  is  of  fuch  tenacity  diM 

f  C05>per  onc-teuih  of  an  icch  in  diameter,  will 

j  a  weight  of  2tf^J  pouikls;   h  fufceptibic  of  ciyf- 

Eon  loio  quadianguiuT  pyrantids  i  weighs,  each  ctH 

,  34i  poundx. 

Dfure  to  the  mixed  ftiri.  mijlure,  andfultt  '/.  .i- 
,  titer*  the  furl^cc  of  this  ouppek  into  a (imoftiiieiic 
iri(h  coating,  well  known  to  Antiquarians,  by  p^"  '"^ 
G  of  Patin.     CaiJ  water  has  greater  power  thaa 
bich  M  hoi,  10  diflblve  copper. 

t  foliary  ailion  of  Light  upon  copfEK  is  not  ^j^*'^ 
In  the  fire,  the  power  of  CaUrit  cnakcs  it  b«-   Calwic 
L  filftt  blue,  thtui  yellow,  at  lait  of  a  violet  colour. 
Strong 


JTi 
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•OOK  VII  Strong  ignition  is  ncccflary  lo  bni^  it  to  ftllji 
—  -  .•  contact  wttJi  burning  co)kU,  it  gives  a  blue  gneai 
(o  the  flame.  If  held  long  in  f'ulion,  iriipvH 
latilt7£i!.  Healed  ia  contad.  with  air,  it  attni£b 
with  fuch  force  as  to  burn  at  the  furf»cc  i  tai 
converted  into  a  blacki^i  red  oxydc.  If  Copper  i 
Jr  cooled  from  a  ftatu  of  fufion,  {o  as  to  congca 
furfacc,  while  a  part  Ibll  reraaias  fliii4  below  i  a,a 
which  is  ftill  fluid  be  ihcn  poured  off;  it  afhltiSi 
How  cooling,  quadrangular  cryOals,  vrliich  ap 
thofe  parts  whcirc  the  congealed  copper  was  in 
with  the  copper  illll  in  (uTidii, 

Niiric  jicid  oxydatca  copper  with  an  en^r 
rapidity  wl^jcli  ocvalian  tlie  difcagagemenl  of  di 
with  efFervefcence.  T^e  acid  fliiill  be  llightljr  in 
to  prevent  ihe  change  Uam  taking  place  wiih  u 
nicnt  viole-nce.  Nitric  acid  more  confiderAbly 
produces  a  niirau  of  copper,  by  accoiuplilhing  ai 
folution  of  the  meial.  'Ihe  foluiion  rapidly  concti 
affardi  the  fult  in  an  unci'yllallized  magLna.  ^ 
ration,  it  givts  the  fait  in  parallel ogranunatic  < 
In  fome  inltanccs,  the  cryftals  have  been  ihcd 
utd  of  a  white  colour,  not  blut. — as  they  arc  dkm 
monly  dcfcribtd.  They  decrepitaie  upon  coals  ;  < 
a  red  gas,  and  leaving  a  reftdoal  grey  oxydc. 

it  is  probable,  that,  at  Icalt  in  the  aifmofphci 
ionic  iTf/rfconitibutres  to  the  oxydation  of  coPP 
aiding  the  nation  of  muiliure,  and  ol  the  azotic  ai 
gcnous  gafes. 

Su'ipliunc  Add  when  concentrated,  and  tided 
prcfencc  ot  much  caloric,  liaa  the  power  of  dt 
oqtper.     Tliia  fgliitioii  atiotd*,— by  imiucdiaoc  C 
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'  '.ic  cglour,-— fcr  r^ontaneous  cootifig.  fniJIar  k. 

hcT  wirft't  pTCciprntcJ  giecn  oxydc.     This 

npper  M  a,  Gilt  cnnnnem  in  commerce.     Bur, 

;  tt   gicui  way.  it  is  diffcreniiy  mann&^ured.     It  is 

.lifd  eitlierby  borning,  efflordcence,  and  li sivi anon  Cop pnzt 

J   luiivc  ciiprccnB  pytitca. — or  by  a  dmilarferiesoC 

rij.  from  a  fictitious  euprenuG   pynies,  formird  for 

cxpcds  ufc.     ft  it  a  powcrfjHy  fiyptic  Mt;  eifily 

Vi!c  by  heat ;  dccoropofable  by  intenfity  of  iira,  by 

.  magncGa,  and  ammoniac;  containing  in  tbc  hitn- 

'  rmitiH",  diiny  of  acid,  forty-ihTee  of  water,  twcnty- 

'Uid,  concentrated  and  h?ated  to  ebullition,        to. 

puwer  of  diffolving  Coffer.     The  folution     a£,j. 

.iti,  jnd  afforiii  by  (low  evaporation,   coiilitlerably 

-Ur  cryftaU.     Tliis   fait  is  dcliquefcent ;  of  a  grafs- 

a  colour  ;  cauAic  and  aflringciic  [o  the  tadc  ;  fufible 

c  beat  i  and,  after  fulioii,  liabk  to  congeal  to  a 

which  the  acid  is  not  feparable,  but  by  a  great 


I  whether  hot  or  cold,  tkCtt  upon  coffer, 

r  fuiScicDt  to  corrode  tt.     Tlie  fait  ihca 

tt»ftBj>per,  and  is  known  in  commerce 

f  Ftrdigrit.     It  has  long  been  manufac- 

et — by — plai-ing    the  rcfufc  of  grapes, 

tsdon  with  four  wine,  in  alicmaic  ilrata 

K-toppcTt  fiK  inches  ill  length,  snd  one  inch 

ing  ihcfe  matters,  for  a  ccnaia  tl 

;   then,  dqioliitng  the  plates  of  copper  on  the 

I  a  cdbr,  with   the  intermediate  layen  of  the 

f  grapM ;  fprinkling  the  whole  with  four  wine ; 

and 


Copfer,  and  iti  QiDtpoimilju 

{OOKVnindfcraiiingoir  ihe  vcrdigm,  as  ii  fwcltjup; 
■         '^^^f  now  only  to  be  put  afide  in  Icaihcni  hup  for  cxporO 
'Ihc   aifufion   of  vinegar  upon  jiliui  of  cojip 
duces,  alfo,  X  vcrJigris ;  wMch  ts»  Tiowcvcr,  sn  * 
rot  an  acfiite,  of  copjicr.    The  fuluti'm  of  Hie  • 
csfptr  in  vinegar  adbrtlii  a  cryftallizcd  verJi^t  « 
jtcctaieef  copper.     In  preparing  (his  Cilt;  »  iveikTi 
from  winc-lces,  is  boilcJ  ou  ihc  oxydc  ;  lire  fi 
riim  roncentratcd  in  a  boiler,  till  a  pd!iele  appei 
furrace ;  tliikt  arc  iiiimcifcd  tn  the  baih :  ii  d 
a  crrtain  number  of  ibys,  thcfc  (licks  are"  tool 
covered  with  blue  rhomboiiilal  crytlals. 
thefc  cryllals,  is  ufually  from  f>iur  to  lix  poo 
'1  hey  aie,  now,  lie  tu  be  put  up  for  laic, 
deprive  them  of  their  vinegar  ;  leaving  « 
pyroplioruus  OKydc  of  cnp|ier. 
:.  Baiyt,  ma^nrfia,  and  Ihne  are  not  knoi 

J,',,  copper.     Pstafi  M\A  foda,  if  (ilgcflcd,  coldi.  i 

copper,  alTumc,  after  a  certain  time,  a  light  blue  e 
snA  caufe  tlic  copper  to  exhibit,  on  its  furfacc,  ap 
(     of  the  fame  cdlour.     jimimniac  difrolves  cocfeeJ 
a  much  tnr>re  powerful  energy.     Filings  of  o 
gdled  with  ammoniac,  prodnce,  within  i  few  1 
new  fall  of  a  beautiful  deep  blue  colour.     After  A 
for  a  number  of  moiiihit,  and  tnany  intcrvcninc  c 
,  a  blue  and  a  brown  fait,  in  a  pretry  large  proponiod 
exhibited  in  die  phial  !n  which  the  mixtuic  b  k 
lluw  evaporation,    diis   fame  fulotioR  nficirds   I 
cryAals,  oot  unlike  to  the  native  azure  of  copper. 
do  not  precipitate  ihc  Aniinontacal  Solution  of  e 
but  only  change  its  colour  from  blue  lo  a  very  p 
All  ihc  oxydci  of  cupper  arc  eafily  folnblc  in  zmouinia^ 
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xy  beautiful  blue  colour  immediately  appears,  inBOOKVii 
sice'uf  (he  folutiop.     The  ufe  of  ammoniac  haa..       '     ^ 
ij  been  i^o{>oled,  as  a  tell  to  dete£t  the  prefencc 
er  wherever  its  exiftcnce  is  fufpct^d ;  for  even 
lleft  portion  of  the  locul  is  received  into  com- 

wiib  the  alkali. 

having  (Ironger  atiraSions  for  the  Acids,  than      'S- 
i,  precipitates  ihis  lad  metal  from  all  its  folutions.tionoiCuit. 
onoffulphaie  of  cupper,  poured,  for  '"'^'"^€,^1,'^'^^^" 
e'jdteau  furface  of  a  piece  of  iron,  inllantl}*  tovcrs''""'  '>/ 
iuc  with  cc^pcr. 

^  of  COPPER  call  upon  Niiraie  of  ptttajk  in  fu-  14. 
i  large  crucible,  decompofe  it  with  a  flight  mo- „(„(„],[. 
dwlth  die  emifiion  of  fmall  fliHiwi.  A  brownifli  ''•''"*  f*'"- 
ridl  a  mixture  of  putalli,  ate  ilic  tixcd  icfiduc,  re- 
;  at  the  end  of  the  proccfs,  in  the  crucible.  Walli- 
iei  off  the  all^ali,  and  leaves  the  metallic  oxyde, 
b  flows,  without  addition,  into  a  glafs  of  a  deep 
oloQC,  which  is  ufed  in  colourii^  enamels.  Mtt~ 
muneniac  is  cafily  Jccompofablc  by  copper.  Gas- 
lac,  gas-azote,  gas-hydrogen  from  tlie  water  of 
[ion,  and  a  fixed  refiduc  of  muriate  of  copper, 
rcfulu  of  this  decompol'ition.  A  folution  ot ful- 
'  Mlum,  boiled  in  a  copper  vclTel,  depofites  a  fmall 
r  of  clay:  And  it  fliould,  thcicfore,  feem,  that 
jtofleflcS)  in  a  flight  degree,  the  power  of  dccom- 
thli  fait.  The  OxyJc  of  co/ijitr  is  reducible  by 
'ogen,  which  abftradls  its  oxygen,  to  form  water. 
I  a  compound  of  fulphur  with  copper,  which  ferves 
;,  for  the  painting  of  calicoes.  Sul/ihuici  diflblve 
both  in  die  dry  anil  in  the  humid  May. 

Tin 
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MXMUrU     The  alloy  of  coppek  willi  arftme,  aSunk  ihU 

-  ^*-«'-*-j  iiicflal  which  is  known  b^  the  vulgar  name  ef  vtk 

Alio^iof  ^^'*'   ^'^    ^loy    wiih  bifoiuih  is   of  «  setiiQi 

•^Pixr    widi   ci^ic    facets.     In  combination   with    antiniail^, 

B«uU,    g>*cs  an  alloy  of  a  violet  colour.     Wiib  zinc  It 

by    fufion   or  cemcnLation,  ihe  Lafili   Calam'marit ; 

nMt  of  the  fufion,  being  that  fon  of  Lapis  Calamtnufa 

Btab.     which  is  called  Similar  or  ATanheim  GM  ;  ihv  produA  (^ 

th«ctmenaiion,  brafs. — A  pl.ite  of  copficr  plunged 

1  quantity  of  memury  in    fufion,  lukcs  up  fo  ntuch  <f 

the  mcicury,  as  'is  fufficicnt  to  make  it  aflume  a  wiUB 

colour. — Copper  is  fufcepiiblc  of  being  watcd  with  itst 

An  operation  which  is  performed — by  clearing  the  inlifc 

of  the  copper  vcflel  with  muriate  of  aminoDtc,  \ 

weak  acid,  or  with  fcraping, — fufing  the  neceflary 

tily  of  til)  in   the  veffel, — and  fpreading  il,  thus 

with  old  rags.     Pitch  is  applied  to  hinder  the  oxidatioil  W 

the  metals  thus  united.     By  fufion  with  tin,  copper  af( 

ftell<metil.  fords  bienze  or  bell-metal.     The  greater  the  propoitiM' 

tin  ;  fa  muct»  the  more  brittle,  white,  and  fonorotil^ 

this  alloy.     Lead  and  copper  are  united  by  fufto 

loaves  of  licjuation,  above  mentioned.     Copper 

are  brought  with  extreme  difficulty,  into  a  fort  rf 

perfcifi  union.     The  alloy  of  copper  with  Jilvtr  'n 

fufible  than  pure  copper-    Thefe  tivo  metals  are 

to  form  folders.     Copper  precipitates  filver  from.i 

lution  in  Nitric  Acid. 

«6.  Copper  is  ufed,  in  the  Arts,  to  flieathe  (hips 

Capper,  toilers  for  dyeing-houfes  and  bleach-fields  ;  to  fonn 

bafed;  coins;  in  kettles,   and  fome  other   domcfUc 

fits.     lis  alloys  with  bifmuth,  line,  and  Tin,  an 

to  a  multipUcity  of  ufes.    Its  oxydei  i 
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die  acids  afibrd  dyers*  and  painters'  colours.  The^OOXVii 
fbrmation  of  tbefe  (alts  in  copper  veflels,  and  their 
ive  noxioufnefs  to  the  Animal  oeconomy,  have  oc- 
fid  copper  to  be  fuperfeded,  in  a  great  meafure,  by 
n-ware,  caft-iron,  and  tinned  iron,  in  the  manu- 
B  of  Qtenfils  for  the  kitchen  and  the  table,  in  every 
ry  in  wbich  pernicious  cuftom  and  the  artifices  of 
husve  not  more  influeoce  than  a  due  regard  to  the 
of  die  people. 
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J3ffr.  Silvtr,  and  itj  CempomiJt. 


■  „.  SECTION  FIFTEENTH. 


■gQQjy,|Oiltkli;tli'^and  in  Nature,  in  a  coniiilerabic  divf  i; 

Skcr.xv.of  forms.     It  is  fometimcs  liaiive,  m  its  pure  meal/i. 

•        ftate ;  in  whkh  it  appears— in  ferics  of  oiaohxdrons  m- 

Omol    fened  in  one  another, — in  fmall,  canillary,  flexible  diraii 

^*''    intwined  togcllier^ — in  plates, — or  in  mafle*.     Tlicrc  ii  i 

•  native  alloy  of  filver  with  gold,  infiUfarm,  reticular,  or 

jangled  fpedmens  of  a  yellowiih  white  colour.    'V:\  - 

is  a  cuprifin'oiis  native  Silver,  in  which  the  propomon 

the  copper  it  (canty,  and  the  aipeA  of  the  ore  little  rt>: 

(tXKa%  from  that  of  the  pure  ore  of  filvcr.     In  ccriiiu 

whitiHi  ores,  the  filver  is  mineralir^d  by  a  proportion  at 

aniimony :   The  fpccimens  arc  irregular  grains,  lompt. 

or  prifins.     There  is  a  grey  ore  of  filver,   fufceptible  of 

being  cut  liVe    lead,  capable  of  regular  cryflailization, 

but  often  in  lumps  of  uncertain  form,  in  which  the  filrer 

u  mineralized  by  futphur.     There  is  an  aifenico-raanid 

ore  of  filver,  of  a  dull  while  colour,  a  foliated  fraaurt, 

fometimes  in  fix-fidod  prifms,  or  in  truncated  pynmiAt 

oftencr  in  irregular  lumps.     There  is  a  malGvc,  grajilt 

black  ore  of  fihcr,  in  which  the  filver  is  combined  *iifi 

carbonic  acid,  and  with  the  oxydes  of  antimony  and  Ct^ 

per.     There  is  a  corneous  filver  in  which  Muriatic  AaJ 

is  (he  min.'ralizer.     There  is  a  fuft  fit»er  ore  in  wiidi 

the  filvcr  is  aJTociatcd  with  argillaceous  earths.     A  itltire 

combimiiOD  of  filver  with  bifinuth  has  been  rccen ' 


; 


SUmtg  "Md, its  Gampoumls.  339 


fcovered  in  Saxony.  Silver  often  exifts  in  fmaller  pro- BOOK  vil 
MtionSy  in  the  ores  of  cobalt,  nickel,  lead,  antimonyi 
upper*  in  various  (tones  and  earths,  and  even  in  fome 
qpmized  bodies.  Germany,  and  other  countries  of  £u- 
q^,  but  more  efpecially  Peru  and  Mexico  in  South 
Imcrica,  contain  iilver  mines,  and  afford  thefe  different 
■ei  of  Iilver  in  the  grcateft  abundance.  There  are  alfo 
b|r*iiiinet  •  in  Ireland,  in  Norway,  in  France,  and  in 
i|pigf^.odier  parts  of  the  world. 

:  The  fiiUowing  is  a  mode  of  aflayinfr  the  puritv  of      *• 
H^TJUL.   'Take  thirty-ux  grams  of  the  metal:   wrap     fiivcr. 
fsfe  in  «-phte  of  lead^  then  expofe  the  whole  to  cu- 
-The  button  of  pure  filver  remaining,  after  the 
in  die  cupel,  will  fhew  by  the  comparifon  of  its 
^pi^g^  with  that  of  the  filver  at  did  employed,  what  pro- 
mdOQ  of  pure  metal,  that  filvcr  contained.     This  is  a 
fnde  of  aflay  for  filver  already  wrought. 
,.  UiSsient  modes  are  employed  in  different  countries,  to       3* 
PpfJTffilvcr  ores.     In  Mexico  and  Peru,  the  mineral  is    tion  of 

filvci  orci. 


roafted,  wafhed,  then  triturated  with  mercury  in 
boilers  full  of  boiling  water.  A  fort  of  mill  is 
j^|lpi|«d  feo  keep  the  whole  in  agitation.  The  amalgam 
l(,afientards  preiled  in  a  fkin :  Heat  is  applied  to  drive 
fff.  Ae  remaining  mercury :  The  filver  is,  thus,  at  laft, 
llnjpcd  pure. — But,  in  this  mode  of  operation,  there  is 

llo^^gDBmt  a  wafie  of  the  filver. Silver  ores  mineral- 

m1  bv  folphur,  are  eafily  purified  by  roading,  pounding, 

nfling,  fiifion  with  lead,  and  cupellation. Poor  ores 

tf^fihser  are  to  be  fufed  with  cupreous  pyrites ;  and  the 
■iatiire  diuf  produced,  is  then  to  be  treated  in  the  way 
tf  Efitthfij    thr  lead  and  filver  being  feparated  from  the 

Y  2  copper 


2^o  Silver,  and  its  Compoandsi 

^oOK^'copper  by  fucceflivc  roadingG,— and  thca  from li 

y_    -.  -  I  J  ther  by  fulJon  in  cupels. 

Chiitflcri       Silver  ihus  purified,  is    of  a  brilliant    white  e 

of  pure     wIAoiit  tafte  orfrndl;  little  alterable  by  fire  ;  of  hi 

ten  and  eleven  times  the  fpecific  weight  of  water  j ' 

*  ing  about  7 1  2  pounds,  each  cobk  foot ;    of  a  (ll 

that  makes  it  fufcepliblc  of  being  beaten  into  fes 

■V  which  a  grain   meafuies   51  fquare  inches, — and 

"    ,  into  wire  about  f\s  part  of  an  inch  in  diameter,  > 

the  diamercr  of  a  fine  human  hair  ;   of  fueh  tenacil 

a  wire  of  one-tenth  of  an  inch  iJi  iliamctei ,  will  ft 

weight  of  270  pminds  ;  lefs  foiiorous,  hard,  and 

than  copper  ;  liable  to  become  harder  under  the  ha 

but  fofter  by  heating  ;    crynalli?ablc  into  tjuadra 

(lyramids,  either  foUtary,  or  in  groupcs  in  which  th( 

A(t;o"n  of  mids  ate  liifpofed,  laterally,  one  over  another. 

'(phcrron      **>"  f'"^  Amafjikere  or  by  Light  alone,  this  tncttl 

filter,     liable  to  be  aliered,  i    ' 

Afiioli  of       ''  '*  "°^  fufible,  unlefa  fubjefled  to  a  very  nroit 

raionc  on  It  jias  been  volatilized,  without  alteration,  in  the  J 

the  focus  of  Trudaiiic's  lens.     In  this  volatilizatM 

metal  rifes  in  thick  liimes,  and  fixes,  in  a  white  en 

plates  lubjeiled  to  receive  it.     SiU-er  has  been  vilril 

junker,  in  a  Arong  revcrberarory  heat.     Macqoer  at 

obtained  from  filver  expofed  twenty  times,  fuccdGi 

the  potcelaiw  furnace  of  Sevci, — a  glafs  of  an  olire 

colour.     In   the    focus    of  a  burning    mirror,   filr 

been  obferved  to  prefent,  on    its  furfacc,   a  whu 

vciiilent  matter,  and  to  depofite  a  grccnifli  viireout 

ing,  on  thr  fupport  that  fuAains  it,     Fhun 

it  evideat  that  mct&Uic  filver -is  indeed  oiMb 
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1  conta^  with  air  containing  gas -oxygen, — yet  not  BOOK  VII 
It   extreme  difEculty.    The  mutual  attraction  1^--  • 

stLVEK.  and  oxygen  is,  therefore,  not  ftrong, 
-hjdragtn  feems  to  have  a  confiderably  Ilrong  ^t-Qf  Gj,-hv- 
n  for  SILVER.     All  filver  furfaces  are  quickly  tar-   drogcn. 
by  this  gaS)  and  by  every  compound,  from  which  it 
^  difengaged. 

tAttr  ea{ily  combines  with  silver.     The  comblna-       *■ 
artificially  efieCled  by  ftraiifytng  plates  of  the  metal    and  ui 
ulverized  fulphur,  and  fijfing  this  mixture,  rapidly.""''"' 
ma&  of  a  deep  violet-colour,  brittle,  needled,  much 
Ibluble  than  pure  fdver.     It  is  eafily  decompofed  by 
rhtcb,  volatilizing  and  dilTipating  the  fulphur,  leaves 
rer  pure.     Sulphurcs  calily  difToIve  filvcr  in  the  dry 
One  part  of  filvcr,  mixed  with  three  pans  of  an  a!- 
^^ure,  g^vcs  a  mixture,  in  which  the  filver  has  en- 
fifappcared,  which  is  foluble  in  water,  and  affords 
^ibhition,  by  acids,  a  black  fulphureous  precipitate 
ji,   .  Ic  fliould  fcem,  that  filver  is  capable  of  dctacliing 

phw  from  the  alkali  in  thofc  alkaline  fulphurcs, 

ijir  ^iri^  poured  on  fJvcr,  oxydatcs  the  metal,  and 
jKti  during  the  procefs,  a  large  proiK»tion  of  ful- 
m  acid-gas.  With  die  oxydc,  there  is  formed  a 
H^MtioQ  of  fulphaic  of  lilvcr,  which  is  obtained  \a 
\fifit  in  needled  plates. 

rMt^jfff/V  dilTolvcs  SILVER  with  great  energy  ;  giv- 
t. "While  the  Iblution  is  eO'edted,  a  large  ]Ht)ponion  of 
:gife  The  (cJution  is,  at  firft.  blue,— and  if  the  filver 
rimnieteil  with  copper,  green :  but  the  Colour  af- 
|l^;$fappeais  from  the  pum  fohition.  Ir  dcpofites,  by 
^  hcsai^ular,  triangular,  or  fquare  plates  of  Ni;rate 
r.  TTic  reft  is  an  oxyde  of  filver.  The  nitrous  fo- 
Y  '.',  luuon 


9v  0/mi^  ium.  owpiaft 

^  %_'>"  pn  out"  oitygeh;^  «aatafy  dfakMyllit  <|W*a  It 

bmuig  coab,  mtrMe"olF  Bm*<iafck»:"'gy'»'|tlWlliH 

n  ee  caA  in  mouldi,  v  htb  HWfe,>4  ftMftlii>'piflRi| 

moment  it  n  fu&I.    THe  TiAAOkW  dritt  |MbJto<itt 

gsrtY  known  bf  die  mibe  oP  £«;»»  'JljfMtdir^ 

uluifli  aJonr,  and  i  povretfiO' Cii]Ai6.'^T^»>>All 

.  pcec^aUe  from  the  folntiom  of  tbe-'£jjiiirLHyWi(< 

&Be-v«tcr,  alkalis,  aod  feveta^  nietalfc^   '  =  mniahty 

nitt^      The  0)rtge«aUd  mwriatie  aciti  SEiA^ntkt 

wi     Aa  oxyde  is  Ae  prodod-i^  Ihe  AIudoB 

t,.^\^  faall  ffopation  of  true  muriate  of  filver. ' 

an^diflUTes  lilver,  and  prcciintatea  from  ih»>1titik 

BmriaK  of  £lvcr.  n  n  f 

'•••■  The  neutral  falls  in  general,  hare  but  littfe  wd 

ita'ii.     upi-n  sriVER.     J^hrate  d/  f^tajk  has  lefs  powtr  0«r 

thill  ot~cr   any  of  t)ie  lefs    precious  metalt:    DW 

lio«  ni(h  nitrate  of  potalh,  is  therefore,  a  good  tamk 

iV  tcpanitian  of  fiVer  from  an  alloy  of  bafer  nwodk''' 

•'■  ^       'Wxcalka'ih  ^wA  faline-Urrcne  fubflanccs  haveiildtl 

■A  reiii5tion  upon  filver. 

!^tLvER  vnjics  reaJily  with  orfenic,  aodthenfMtd 
\-,  ^*  nia^'U.  is  a  brittle  mixture.  With  cobalt,  it  AottWiiA 
•*^*''"  Kvmbiiw.  It  fi)rms  by  an  eafy  cr)nibinatioil  wjth'i^ 
t  Nitdc  mixed  metal,  of  which  the  fpedfie  «nl 
^v«tcr  than  t>iai  of  either  of  the  two  fubftaooii  of  ^ 
i  »  rouipoumleil.  Silver  enten  not  iidD  I4ipi4 
^xi;L:  But,  when  ihcfe  two  metals  are  mdndligl 
uv««  remain  bcTide  each  other,  as  if  their  ^edficii 
'■••nv  pnicifUy  the  lame  for  both.  The  A^fta^iifi 
*>lj)t  pure  amiipBt^  gives  a  very  brittle  alknr.  '  8uI|pHJ 


Of  SUva",  mtd  in  Ctrnfuuds.  $4$ 

HncMf  k  dccornpofed  by  fi1?er,  which  ^etachei  the  Ail-SOOKVll 
hir.  Zitu  combkies,  by  fa&on,  with  filver,  to  produce  ."^'  ^ 
wy  bfHHe  mixture,  granulated  at  the  furface.  By  the 
iMMionr  of  fllwr  leaf  with  meraey,  dKre  ii  formed  an 
■dgpBi  of  which  the  ctHtfiftcncy  varies  with  the  pro- 
KiiMof  the  two  component  fubftanccs:  By  fubfequent 
Bov  tod  flow  cooling,  this  amalgam  affords  tctFahacdral 
AaMic  cryftals,  terminaied  by  pyromidA  of  the  fiune 
ok  It  (bould  feem,  that,  in  tbia  combinadoD,  the  mer- 
y  aflbmes  a  degree  of  fixity :  for,  it  is  lefs  cafily  iq«- 
alilam  the  filver,  than  voladlized,  alone.  SIver  unitea, 
iWfe^  with  tin  ;  but  lofes  its  duftility  by  this  vinion. — 
■■IBS  into  a  very  fufible  alloy  with  lead  \  in  which  it 
biXKTer,  deprived  of  its  duflility  anil  fonorofity.— Its 
ff  vith  iron,  has  not,  as  yti,  been  much  examined ; 
&aa>7«  hcreatter,  become  highly  ufefiil  in  the  arts. — 
Kb  «9^hT  it  combines  in  aU  proportions,  thus  fonming  a 
prf^ul  slloy. 
At-TOxYDK  or  SILVER  mctits  yet  more  particular      >}■ 

■■-^.-  ,1  ,-  r  ,  ,        Oxydtiof 

CSddl.  '  It  IS  nnly  the  extreme  :ntenhty  of  heat,  that  nivcr  b>- 
trtwHr  this  metal  to  attract  oxygen  from  the  atmo-"'"]^^"'' 
IOC.  In  all  its  combinations  with  the  acids,  however, 
iMm  or  Icfs  oxydated.  Lime-water,  alkalis,  and  fe- 
riiof  ihc  metals  precipitate  fik.T  from  the  nitrous  ft>- 
|lkl«f-its  oxyde.  A  pbte  of  co/i/ifr  immcrfed  in  this 
^ttt-fcAxaioa,  precipitates  the  filver,  and  gives  a  nitric 
■iair  of  copper  of  a  blue  colour.  Mncmy,  too,  at- 
'ptnAe  £lver  into  amalgammation  ^\'ith  itfcjf,  from  this 
■kCgilltite  -of  the  oxyde :  A  fma!l  quantity  of  mercury 
||i4»  *. nitric  folmion  of  filver,  gives  the  filver  in  a 
y^  <negef3tiire  figure,  which  confifls  of  tctrahcedral 
Ulls^  terminating  in  a  tctr^Iicedral  pyramid,  with  an  ar- 
e.   '     -  Y  4  ticulation 


• 


Silver,-  and  its  Comptuiuit.  ' 

^^SXM9n.xi  the  crylhU  inojooa  uiother.  The 
myjt  of  filrer.becomes  quickly  brown  by  oxpofiiittl 
WlW'fi|^tr«nd  at  tbc  ^nie  tiisc,  gLyes  out  gii- 
idf  Ae^WUB^Cc  of  niver,  which  fucins  w.bc,,  att 
Id^  a4-«X}t^,  hoiliag  w&tei  does  not  dilTolvQ  zbc 
(KiftiW  g»ins  for  ewry. pound  of  the  3uiil.  J 
CMBfofehle  by  the  alWis  whjch  dccadi  its  poR) 
gnniitM  nwiatic  add.  The  ilighmcfs  of  Ok  comt 
bq^VKIlfilvtr  and  oxygen,  rendtm  itpoffibk- toiil 
ibc  initrnu  fxyii'  of  tikis  metal,  one  of  the  inoft 
jW^iV^qpidWDg  fulminating  powders  hitluno  kn<: 
A:p(lltion '9f  the  6neA  lUvcr  is  to  be  di%tlvciJ  WHKK^ 
llfiid.KfPWta(ed  fmm  ilijs  foiwion  by  lime-»«f«irj:Jrf 
4(y.i»yi)^..decantaiioE  of  the  wawr  ;  expofui  f«  itwe 
At^  tp'tbe  influence  of  the  air  and  the  light ;  mixed  »ilii 
afonpniu,  till  it  take  the  form  of  a  bUck  poudaj  [^ 
driitd,  fifudly,  in  ilie  open  air.  Thi^  p^oduf^,  broughj  u.:i 
d^  fbtCi  is  the  fulminating  powder  invented  by  &'." 
iftt  of  which  tliecfil-ds  are  (lie  muft  forcibto  and  cxtn 
fil^iury-  It  has  been  called  fuiinimiling  Jiiver.  Tit 
conca^  of  Ere  is  not  even  nccelTary  to  produce  icsdetfr 
nation.  M  kindles  and  cxplodoi  of  Idelf,  It^  very  prep^ 
ration  ii  fo  dangeious  tu  the  opfiittor,  that  it  is  not  co  be 
fa^lj  ftteoipted,  without  a  niaik  with  glal&  eyes,  upon  Uf 
face, — In  this  fulmiiiation,  the  hydrogen  of  the  amnioauc 
tombices  with  ihc  oxygen  of  ilic  oxydc  of  iilvtr;  VViti 
is  fonned,and  in  its  formadon  expanded  into  vapiur.  JU 
eager  a^on  of  the  attrj^oiis  between  hydrogen  mi 
pxygen ;  and  the  exceflive  expanfioo  of  the  water  wUfi 
they  form;  arc  the  caufes  of  the  detonation. —Thefih« 
is  found  after  this  phoenq^nenon,  to  have  rcfunicd  its  9^ 


j(«t)1fk/! 


ii.ii.iet  it  h1ghly^«Aftil4Hi^  , 

\-  fnxlcf.  it  digtUfr-'-lbr-raH^ 

tf)r  the  compuricioQ  oF'dtWdtie 

bilge,  as  a  prccibtf  mettU-'MAr 

'rinric  value,  to  b«ttiMfe^»nfR- 

C'of  Pihct  crHnmo^tiM  '  In  Ate 

»  ufuslly  alloyed  mHi^  ft  Wrtdb 

Jaugmtnt  ii5  horiliteli^'   lo'Ttltc 

M^'  Ae  filver  b  1 1  ountes,  S  pcnnj^ 

eiAteibitig  pc^ion  of  each  poand,'beji«^ 

%1tUt^»\  allof  ■ci'ibpptt,  in  the  SSlrir 

•ae-Mvetfih  part,     td  die  ibUfir  ofed  tb 

if4lvb:  vtaaGlaj:^  ptapemoo' of  capi- 

etftfTi-  that  fuch  vefitib  are  apt  tb  ex- 

'fitf'«»-the  places  where  dwy  ok  M- 

IMptddace  bad  filver  money;' eidMr 

fiWepwith  copper,  in  whid»  Ac  pro- 

i^'b^cnv'  the  irue  flandatd, — b^'em^ 

%Wet  with  zinc,  arftnic;  or  bifintiAi, 

mrin^'ptatn  of  cc^ipet  *inA  fiWer.' 


Jr/xj"^-^'  M .  'p^  J, 


GfU,  M^itsSompotutdi. 


■  SE6Tibf|i,  sixtEsairiti, 


>OOXVTIfi^)OLD,U-,oftcn  fbuntl  in  Nature,   prrfediy  frurc,  mxt- 

I      :rioqiibniisapd  in  dificrem  gangues,     \a  ihc  gold  niiM* 

I.       ofi Btitzain Tranfylvanja,  it  has  been  mrt  with  to  oA> 

CoU.     hndnDt  truncated  j'o  as  to  have  llic  at^vann^  cf  hcF 

agonil  plates.    In  thofc  of  Legankt^  near  AllenuM  • 

Psupbin;,  it  has  been  found  in  tibmcni^  and  in  pliM 

JUeauDated  on  a  gungue.     h  has  been   founit  ia  foul 

^{ikucs  and  fp<uiglc»  in  canhs  ami  in  tlie  fuxl*  nf  nnqf 

BHtt%.    ii  itfouDil.aUb.  in  irr-giilar,  uncryOaUizcfi  laiSs 

%.tonb.  io  whicli  ii  baa  the  »pp<^tIation  of  G^d-Jmfi.    1  - 

brgcil  piece  of  (hif  fort  that  has,  hitherto,  bccn(lifc(»c.<i 

£oropc,'was  frmnd  in  rhc  coumy  of  Wicklow  in  lirUi" 

iu  weight  was  no  lefs  ihan  two  and  twenty  ounn.    !' 

is  often  in  allov  ivich  lulphur.     There  is,  alio,  kncnvn.  in 

arfcnical  (m  of  gold.     It  has  been  c  xTTadcti— fron}  ao  a- 

gentifcrout   cO[ipcr  pyrites,  called  in    Hungary,   Gtlff— 

from  the  mixed  fulphuratcd  ores  of  Nagaya  in  TianM* 

VBnia, — and  by    Beccher  and  Sage,    from  the  reinaliU  of 

putrefied  vegetables,    or   vegelubU  imtild.     M,  Bcrtholla 

and  other  Fr«)Lh  clieinifts  have  obtained  gold  out  of  alho, 

in  the  projioriioa  ot  W  ^j  grains  of  gold  from  Ujc  cwt  of 

the  aflics. 

*.  Gold)  rarely  exiting  in  its  ores, otherw'ife  than  in  intf- 

ofGold    tallicform,  is  cxtracicd  by  a  proceis  not  very  difficult  W 

'"owi"  ^^  explained.    That  which  is  called  |mir  Natn/i  Gn  ' ' 
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eround,  waflied,  triturated  in  a  mortar  with  water  BOOK  Vlt 

I  r  r      J   L      J  •      Sect  XVI 

in  or  twelve  parts  of  mercury,  freed  by  decantation 
the  water,  prefledin  bags  of  chamois  leather  through 
I  moft  of  the  mercury  eafily  pafles,  then  cleared  by 
tion  from  whatever  mercury,  it  may  happen  dill  to 
From  die  ores  of  lead  and  cofifieTf  gold  is  extracted 
pcllition,  cliquation,  and  the  procefs  of  parting.*— 
I  etnbodied  in  earth  or  ftones  \  gold  may  be  iepa- 

iii  the  humid  affay^  by  difiblving  the  powdered 
—if  it  be  calcareous,  in  Nitric  Acid, — if  it  be  fill- 
by  digeding  it  in  nitro-muriatic  acid  ; — and  then 
Uting  the  gold  with  the  diluted  folution  of  iron« 
dearth  or  ftone  in  powder  may  be  amalgammated 
ix  times  its  own  weight  of  mercury,  in  a  proper  vef- 
I  which  it  is  to  be  agitated  with  the  mercury  made 
nd  with  fucceflive  additions  of  boiling  water, — till 
tcury  fliail  take  up  the  gold  ;  which  may  be  after- 

(eparatedfrom  it  by  diftillation. Baron  Born  has 

1  all  the  operations  for  purifying  the  ores  of  both 
ad  gold  to  the  following  fimple  procefs.     1.  Pound, 

fift  the  mineral :  2.  Let  it  be  properly  roafted : 
K  it  with  muriate  of  foda,  water,  and  mercury,  and 
ity  to  &cilitate  amalgammation  :  4.  Exprefs  the  mer- 
om  the  amalgam  :  5.  Diftil  the  cxpreffed  mercury: 

ioe  the  metal  by  cupellation. After  this  cupella- 

!ic  gold  may  ftill  contain  filver,  which  is  to  be  fepa- 
y  iblution  with  concentrated  nitric  acid,  in  a  heated, 
lion  of  the  folut'on,  a  new  addition  and  decantation 
Sronger  acid,  and  finally,  walLing  witli  hot  water, 
water  (hall  come  off  taftclefs.  Even  after  thi^  pro- 
e  gold  dill  retains  a  very  fmall  proportion  of  filver, 
be  entirely  detached  from  it. 

Pure 


'&oidt'on^iti  t 


*     ^iTT  COLD,  thin;  o^inecl.  is  the  mod  pc^fcii.  an<i  '  - 

_  xaia^Bsable  of  metals.     It  is  nf  a  ycliow,  brilliant  cfllimr, 

]^  ai  ^  tnown  fubftances,  except  jJatiiia,  ihc  hra^icii  - 

5    JoiIn{   only    bctwet-n   one-nineteenth    and    oniMwenrirtii 

■    par*  of  its  weight  in  water  ;  is  du^le  lo  fiirh  a  licgrtr, 

tfat  an  ounce  of  gold  is  iiifficient  to  gUJ  a  fiWer  wire  Ml 

leagiKs  in  Icngtii,  md  that  it  may  be  reduced  imo  plaia 

luficioitly  tbin  to  be  blown  about  by  the  wind ;  is  nf  il) 

rooab  tiie  moft  tenaciDtu,  fo  that  a  gold-wire  one-tem!i 

an  inch  in  diameter  will  fulbin  a  wci^t  of  9OO  poun 

tccDoica  hard  under  the  hammer,  but  rccovet»  its  din:')! : 

tn-  ignition ;  jofleDes  no  confiderablc  natural  ban^ot^ 

e^ftkity;  is  cryAaUiT-able  by  cooling,  into  ilion  quad-j. 

guhr  pyramids. 

GfiLP  t\p<ifcilto  the  aflion  of  fire,  firfl  becQO»oreJ- 

1  hoi;  then,  in  a  (Iron^   heal  aflumcs  a  bright  fo^un 

ivlour;    at  Ui>,  after  being  heated   to    whiteoeli,  mtv- 

'Vex  rtroni;eil  heat  of  a  furnace,  however  long  appli:- 

.;.v»  111':  aitcr  gold.     But,  Hombcrg  found,  that  tn  [V 

ivts  lit  ibi'  lens  of  Xrchimhaufen,  tliis  metai  would  fume. 

».''ii!ili?e.  atrl  vitrify.     Mactjuer    made   gold    10  exhitrt 

i;ii.'i'ji  piicenomena  in  Tnidaine's  burning  nw'tror. 

G.'Ln  undergoes  not  alteratinn  by  expofute  to  *;' 
.f  '.if,  -A.  The  licpofition  of  exiraneoiif  fubflancei  nii» 
^ijit^c  iw  cMerlur  Jiijxfarrtnce  ;  But,  no  new  lorabinat^'^ 

H\iX;>  i^rapab!enf  effecting  an  cxmcme  comminui  ■ 
rf  roc  particli;*  nf  gold,  ana  of  holding  it  In  fu^Ji  ■ 
M,  ^hisaifliciii  Li  merely  mechanical.  No  chemical  ch-Ti" 
•.""k  ;>i<  ugeiH,  arrompiilhed  ujion  the  meUl. 

Sfctiw  is  as  little  capitlile  of  clicmical  rea£k^n 
'  .(tf..  ? .     But,  M  iliis  fiiUfi;iruc  podcfles  a  diBci 
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WW  odicr  metals  ;  the  ufe  of  it  has  been  propofed  for  tlic  J^^'^vjl 
Icjiaiation  of  filver  in  particular,  from  its  alloy  with  gold,  j^  -^     > 
Bnti  the  reparation  is  imperfe£t ;  and  this  expedient  is  em* 
l^loyed,  only  where  the  mafs  is  too  poor  for  a  more  expen- 
ive  proceis.     There  is  no  rea^Slion  between  Gold  and  Jul* 
)kmc'acld^  in  any  (late  of  the  acid. 

Very  pure  nitric  acid  is  capable  of  diiTolvIng  gold  in    j^jj'j^ 
ay  finall  quantity »  under  tlie  agency  of  coKl.     Pure  nitric     Acid, 
did  boiled  upon  gold,  etfcdts  a  ftill  more  evident  folution 
Fdie'nietal.    The  weight  is  in  this  procefs,  unquedion- 
lif^'.diniini/hed :  The  evaporation  of  the  acid  leaves  a 
ySldde  of  gold  or  oxyde  of  gold  :  And  the  iinmcrfion  of  a 
IMk'Ipbte  into  the  folution,  parts  the  gold  from  it,  in  the 
tJli^df  a  black,   wof>lly  depolit.     The  quantity  of  the 
adi  die  time  of  tlif^  ebullition,  and  the  particular  thicks- 
tfa  dfthe  metallic  body,  occafion  variations  in  the  quan* 
t^'ijtijtit  compound  produced  by  this  folution. 
fHK  only  very  powerful  folvcnts  of  gold,  are,  the       9* 
fHi^imariatic  acid  and  the  oxygenated  muriatic  acid.    Oxy-  Muriatic 
nbd  muriatic  acid  highly  concentrated,  poured  upon  a    ^^*'**» 
(riBYorface  of  gold,  and  aided  in  its  o])cration,  by  the 
llMbeof  heatydilTolves  the  gold  with  coniidcrahle  energy, 
il  without  any  fenfible  efFervefcence.     'TTie  nitro- muriatic 
atrated,  and  brought  into  contadl  with  gold,  in 
1' temperature,  and  with  the  metal  in  a  ftate  of  ex- 
iir  idivHion,  diflblves  it  with  great  effervefcence,  and 
out  nitrous  gas  during  tlie  folution.     Saturated  with 
i  gold  as  it  can  take  up,  tliis  acid  is  of  a  yellow 
more  or  lefs  deep,  confiderably  cauftic,  having  power 
animal  matters,  and  to  ling:^  theni  of  a  deep 
pcdour.     It  affords,  by  cautious  evaporation,  cryftals 
'ftcftUdfiil  yellow  colour,  not  unlike  to  topazes,  and 

f**'  confifting 

1^  -■ 


■OOKVttoaAfiftirfpfoiDeiimei  of  truncateil  o^tolKBdronft  roc 
.,^^  ^^.o£-lBtrahcedt»l.  prtfnis.     This  cryftalliMtion  ii. 


not  b1w«j;)  to  be  obtained  :  Bergman  confid«n  tl 
tak»:BOt  It  an  oxydc.  but,  as  a    iTuc  muriatB,  of  gdH 
Similar  cryjbils  drc  atfurded  from  ihe  oxy-mirriaiic 

,'?•         ,  None  of  -the   oiher  acids  are  known   to    a& 

Add*.    giAi  Dotiafuiutioii. 

»•  Limt  and  magmjia  preciptiatc   GOUD  fn 

UtfiKfii.  muriatic  oroxy-muriatic  folutioii,  hj  detaching  tbe  tw 

riatic  acid  and  mo{>  of  [he  oxygen.     Tht^  ptircipiiaic  iti 

yellow  powder  wiiich,  by  the  aid  of  a  flight  hat,  bo- 

ottmea  jierieA  metallic  gold.  -  i 

Aiu'  '  ^'■'^^^1*  T*i^*^'P'^-''^  COLD  from  its  muiiatic  (olutiiit 
IB  a  yellowifh  pnwder,  foluble  in  fulpbvu-ic,  Dmig'# 
iBoriatti:  acid.  Con<!en  rated,  thefe  lall  folutinns  iSa 
die  gold  to  {vccipitate.  It  has  never  been  obtained trom 
them,  in  cryftals.  jfrnmoniac  poured  on  a  ydlot^illi  fo- 
lution  of  gold,  gives  a  woolly  preciptiate  ;  w  hich*  when 
dticd  in  the  Diade,  becomes  what  is  callci!  FuImiJtK:^ 
Geid.  This  Fulminating  GoU  detimates,  when  gen  ; 
heated.  It  is  fimply  a  mixture  of  oxyde  of  Ottid  ^v  : 
Ammoniac:  For,  if  gently  rubbed  in  a  copper  lube,  ifs 
end  of  which  is,  by  means  of  a  fyphon  conii<-<3ed  Wlk 
a  pncumaiO<hcmtcal  apparatus  ;  it  gives  out  gai-amn^ 
niac,  and  becomes  incapable  of  fuliniiiaiion  :  The  afiio 
of  a  heat  lowtr  rKan  diat  which  mak^s  it  fulaiinatet  vft 
alfo,  deflroy  its  fulminating  power,  by  driving  off  Ab 
gas:  If  fulminated  In  tubes  of  which  tlie  exlremttitti^ 
inferted  in  vcfiels  filled  with  mercury  ;  if  affords  a  |M« 
iaSt  of  gas  nitrogen,  with  fome  drops  of  water  :  By  trit 
luration  with  oily  fubflanccs,  it  is,  alfo,  deprived  of  iV 
property  of  fulmioaling.     It  is  the  combination  of  <'<* 
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s^^cn  from  the  oxviJeof  rgoliil  with  the  hydrogen  oF  thcMIOKVtl 
Wnooiic,  which  {roduc^s  the  fulminarion  of  ibis  mix-  ^^^^^-^^ 
weof  tbe  aotyde  and  die  alkali. 
"Vat  iblation  of  gold  afFords  by  the  GallU  Add,  s  red-    ^^ 
iAi  prEci{uutc  which  tt  ealilyfoluble  in  nioic  acid,  And     *aA. 
ommunicates  to   this  folTnnt  a  braQtiful   blue  colour. 
LUaline  ftdfihures  aiTbrd  alTo  a  precipitate  from  the  fohi- 
ioaof  goUi     Lead,  iron,  ccfiper,  lilver,  bifmnth,  mcrciny, 
iac,  and  tin,  having,  all,  a  ftrongcr  attiaflioii  than  gold 
w  tba  acid,  precipitate  this  metal  from  its  muriatic  &>lu- 
OBL  /tin  precipitates  the  gold  in  a  powder  known  by 
ke  ■MM  of  the  Purfilt  Powder  tf  CajfiHs,  which  is  much 
M  in'  muiufadures .  of  porcelain.     Ether  precipitate! 
Mlfrom  its  fohoions,  in  a  metallic  fonn. 
.Cold  i>  fnfceptible  of  alloy   or  combination  with  moft  ..■''**  ^ 
F  riv  other  metals.    Jr/enie,  bifmuth,  n'uktl,  and  ami'    Coid. 
m^  by  iheir  union  ivith  gold,  produce  a  white  and  lirit- 
i-niiUiire.     Tin  laAUad  dei^ive  the. gold  which  they 
liy^  of  ill  duAility.     The  allay  of  iran  with  gold  if.  very 
ki^  ind  fitter  tJian  gold  itfelf  for  ufe  in  tlie  Arts.     Cop/ier 
bnfea  the  faiibility  of  gold,  and  renders  It^  c<;bi<r  redder 
■R  befbre.     The  alloy  of  gold  with  •sine  is  a  white  and 
Hfc  mixtute  which  has  been  thou[;lit  \cry  fuitablc  as  a 
■heal  for  the  miirors  of  telcfcupe^,  bccaufc  it  is  not  fub- 
Klft  IKDifli.     Gold  unites,  in  every  proportion,  with 
^tmy-    Tlie  amalgam  thus  formed,  is  darker  in  colour, 
I  man  jblii,  in  proportion  as  the  fiuantity  ut'  the  gold 
^MMV-     It  liquetics  by  heat ;  and  by  cooling,  crynalli7C5 
taiaUB  i]uadiangular  prifmi.     'I  lie  alloy  or  gold  with 
iH4iTCT7P«le. 

feoji  tmfj  tt>  perceive,  that  gold  derives  mocli  of  riiat 
Ul  icnilen  it  |«ecious,  from  its  avcrfion  to  any  ready  a 


.   htoaftafl  

I  ■>  be  u  ktA  poniiir  mtbatka 
«HMe«r*Mtt  Jn»  to  be  aera  pure  frora  an  lORfmii- 
^  ^  MM  n'p*^'  And  even  pure  menlltc goU ii, liln- 
:^^  j^^mmL  ■»!«  or  Ids,  io  all  Uw  ncnoil  eapljd 

,1 >--»  «  loft^nnft  ail.  « 

JVi.T  »«f  greuufein  the  Am.  <?iJ!i&i;,oni«NH 
-^IbMBMw  vtiinritl  vpplfations  of  it,  ii  pcHonbdw 
^.^awM^  Adersit  mtnnars.J — Lotvd  of  goMairi^ 
.,^11^  -m  •mxi  bv  mrans  of  fotne  glctinous  (MaadV 
.ja^KF  (f  toU-Inf  aretrintrated  to  a  paftewithheoeff 
A-«l*<taa.  wsflied  with  water ;  and  dried  for  de  in' J/ 
^«Mto.  itte^-foid,  this  laA  pTcparaHon  is  mixeiwBr^ 
.  GslJinragi—ispTcparcihfttie^- 
n  the  folution  of  gold,  drying,  then  liuiiliy 
I—.  T  ijpi  h*  (l'PP'"g  3  '"ct  t^°rk  in  die  afhcs,  uulnV 
■^  t  jn-n  snv  filvcr-furface,  which  is  thus  eafily  gM^ 
»  OMC  w  that  which  is  called  fVattr-gildin^,  Acco^, 
.,9«j«$4tts  firfl,  well  cleaned,  with  fandmdfilHJ 
^^  'iif  then  phinged  into  a  diluted  foiution  of 
.«*  sum  ^read  with  gold  over  the  mcrciiry  ;  thoi  d 
4M  wrti  gilder's  wax  to  pTRceiit  the  gold  from 
,^m4  a«av  while  the  mercury  (hal)  be  volatiliaJI 
'^M  FV  heating  of  chc  piece  upon  charcoal 
riK  waw*',  and  the  burning  away  of  tlie  wax  Wy-aft 

f^HCWt  Seating,  cnncinile  the  protefs. Gold  isvKII 

«»^  Wvs.  &c.  &c.     It  was  anciently  emidoyed  inn^ 
.^^1    tlK  Apuihecarics  made  their  patients  fuppiT  dic{ 
^  pRM»  *--d,  'hai  the  purer  the  gold,  fo  much  ihe ' 
^mU  be  the  cure.     But,  thcfc  ancient  cirors  in  fii»ai»' 
^■N^KW^l  virtues  of  this  inetaU  have  been,  loi^ 

SBCTI 
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.T     ■  »  •  '  •         » 


I., -41-  a  >•«        « 


jri^A..was  unknown  in  Europe,  before  the  year  BOOK  vjt 
m^  Pen  AntOQio  Ulloa,  then,  gave  the  firft  informa- J^' 


\m*i 


ft^niixkg  its  exiftencc,  in  the  narrative  of  his  voyage       t . 
i^.-Efeach  Academicians  to  Peru,     Mr.  Charles  5  p*2th2 
L/a^roHglU  fome  fpecimens  of  Platina  to  England, 
bj^(f«um  from  the  Weft  Indies ;  and,  in  the  Philo- 
jjJtrTnaktA&ions  for  the  years  1749- 50,   gave  an 
ffr;  of  experiments    which   he   had   made  to  af* 
|,,^c  peculiar  nature  of  this  metal.     The   mod 
HtrdKinifts  in  Europe  have  iince  examined  it. 
lu^und  in  Nature,  only  in  a  metallic  (late.     It  ex-       2. 
l^ilaUy-  in  mafies  or  grains,  and  in  combination  withfituations  ia 
l^e  largeft  native  raafe  of  which  we  have  heard,  is  j^found' 
I^Ac  Aze  of  a  pigeon's  egg,  in  the  poli'dnon  of  the 
jSociety  of  Bergara.     It  occurs  among  alluvial  ores 
^   in  the  parifhcs  of  Novita   and. Cit aria, 
\f  froio  Ctioco  in  Peru.    It  is  confiderably  abun^ 
fft^d  in  the  winter  179S-1799,  a  number  of  bars  of 
fffsil  have  been  oifcred  for  fale  in  London,     The  Spa- 
fOif crnoient  once  piorilbitc J  it  from  b'-ing  wrought^ 
fL(|sfpi^ion  that  it  mighc  be  employed,  as  an  alloy 

fiperfed  purification  of  platina  for  ufe,  is  not       3* 
IQ  Jb0  ftccomplirhed.     It  has  been  wroujrht  .Mth  the  moaesof 
er,  evMi  in  i(»  native  fUtc.    M.  ^charj}  pub*,^"^^*^; 

Z  liflied  Pi«i"«- 
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Pifiiim,  and  ilf,  Qem^ujids. 


fcniatc  of  pouHi.     Hcfuum 
fullble  by  mcaas  oi  a  Sux  > 

charcoal. 
M.  PEi.LF.TtER«  birolv- 


SOOKVUilflied  in  the  year  1TI4,  or  about  ihat  time,  a  ptc<oM 

.     ' ^      .' ii^  fufion  which  is  conGderably  fiinple.     He  put  '■]■■■ 
portions  of  platiiia,  white  oxyde  of  arfenic,  andiar,-i. 
of  potafti  into  a  wclUlmed trucibte :  An  hour's cKini' 
of  this  mixture  to  a  violent  heat,  afforded  the  pUiin: 
ftiGon  T  The  iTiafs,  when  cool,  was  whiter  and  mott  l"i' 
tic  than  common  plaiina  :  Expofcd  anew  to  a  conful*ral>k 
heBt  under  a  muffle,  it  gave  the  plaiina,  perfeSly  putf> 
ill  coufeqiicnce  of  the  evaj  oration  of  the  arienie. 

V  M..  de  MoRVEAU  C       TON,  inl^cad  of  ailenit,  i>in 

the  above  procefs,  ufeo 
likewife,  that  pUtilia  v 
pouiidcd  glafs,  borax,  a 
Platina  was  fufcd 
with,  [^ofphoric  glafs  aiiu  charcoal.  A  phofphure  oi ; 
lina.  W3S  tlius  formed,  from  which  the  platiiia  >v£^ 
bittizcd  by  beat. 

BAiiME'advifes — the  ufe  of  a  flight  addition  of  li' 
*  aniimony,  bifmuth,  or  arfenic,  to  make  platina  cQa>t'ia. 
M,  fUte  of  fuljon ;  and  the  holding  of  the  alloy  in  the  ^fl 
till  the  bafcr  metal  (hall  have  been  diiSpated. 

Platina  may,  indeed,  be  fufcd  with  any  other JB 
fufceptibic  of  folution  in  acids.  The  mixture  muAtb 
be  pulverized,  and  the  acid  applied  to  carry  awaf  J 
bafer  metal.    The  pure  platina  may  then  be  fu^i( 

mais,  with  Guylon's  flux. Inilead  of  a  folulilfcj 

oxydable,  metal  may  be  employed,  andtreaied  asb 
4-  The  fotbvving  is  tlie  ptocefs  of  Jamnetty, 

iy'ipiowfi.by  KiRWAN,  as  the  bed  that  has  hitheno  Ixcaj^ 
purity  plaiina. 

'J'riturale  -common  platina  with  %'aia',  ta  « 
every  contamii^ating  matter  that  water,  cr' 
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ItdiK  the  platina  with  about  one-fifth  part  of  oxy^Je  o(  ar-BOOKVU 
'Jfanic  and  one-fifteenrli  part  of  pure  pctadi ;  putting  the 
whcrfc  iqro:^  proper  crucible, — in  the  following  manner. 
oilPtng  well  heated  the  cnicible  and  the  furnace  receiving 
.ii;.put\iD  one-third  of  the  mixture:  After  applying  to 
thbi-aftrong  heat,  add  one-third  more ;  After  a  renewed 
lippIiQition  of  heat,  throw  in  the  laft  portion.  After  a 
Iflibrbrgh  ftifion  of  the  whole,  cool  and  break  the  xnaft. 
Jken.fiife  ic  a  fccond  time,  end,  if  neceflary,  even  a  third 
Hfcn;!^!  it  fliall  ceafe  to  be  magnetic.  Then  breaking 
ttp^fmall  pieces,  melt  thofe  pieces  in  feparate  cruci-i 
hfejii^illHi  in  portions  of  a  pound  and  a  l^alf  of  the  plating 
cadi  crucible,  with  an  equal  portion  of  arfenic.  and 
^k  (k>und  of  potaih. — After  cooling  the  contents  of 
I'oiflercnt.  crucibles  in  a  horizontal  pofition,  in  order  to 
Silji^tjieih  throughout  of  equal  thlcknefs, — heat  them 
Mder  a  muffle  to  the  coiDmenccment  of  evaporation,  and 
.them  in  t]us  (lite,  without  increafe  of  heat,  for 
of  fix  hours.  Heat  them,  next,  in  common 
'till  the  oil  fliall  have  evaporated  to  dryncfs. — ^Then 
tlicm  in  Nitric  Aciu,  boil  them  in  water,  heat 
to  redocfs  in  a  crricible,  hammer  them  into  a  denfe 
They  are  now  fit  to  be  heated  in  naked  fire,  and 
into  bars  for  the  purj)ofes  of  commerce. 
^KiLtnifAy  thus  purified  from  all  ^xtraHeous  mixture,       5. 

.Triiite  colour  intei  me  iate  between  that  of  filver    of  pure 
^Xhat  of  tin.     It  is  the  weightieft  of  all  metals  ;  its    ^^^^ 
gravity  being  from  20,6  to  23.     It  is  hard,  mal- 
dii£^le,  lamiiiable  like  gold.     A  cubic  foot  of 
purified  and  ft)rged,  weighs  1 423  pounds,  S  ounces, 
ItfAAm-^''  gi^QS»  old  French  weight. 
r//r. .  Z  2  Fro^a, 

II 


3$6  PlatbUt  .and  its  CmpeMttti 

•OCWVII     From  die  adion  of  ^iV,  it  fuffers  no  alteraiion. 
-iH^v^p/'dier  water,  earth,  the  alkalis,  nor  the  lialiao-temDe 
Ae^  «f  ftances  have  any  power  of  rca£Uon'  upoD  it,  la 

?._  Of  the  Acids,  only  tic    Nitro-murialic  or  the  Oxyn: 

'  rietie  vSt  upon  it.  Boih  potaDi  and  foda  precipiuic  jj 
from  this  acid  combination.  The  combination  idcl^ 
^when  fatiirated,  is  of  a  dark-red  colour.  One  pan  d 
fdatina  contaminated  with  iron,  being  mixed  widi  W 
parts  of  niti-ate  of  potaOi,  and  in  this  mixture,  fXfoid 
for  feventy-two  hours  to  a  conCdouble  heat, — and  tlw 
diffijfed  in  wau^f— gave  an  oxyde  of  iron, — ^wiih  a  IbiH 
portion  of  oxyde  of  platina.  .  ^ 

^^  TTiough  neaily  infulibk  in  the  fira  of  otu-  funucOi 
F^ATIHA  has  been  found  to  yield,  even  alone,  to  tk 
heat  excited  by  a  contiaucd  current  of  pure  air,  and  to  dal 
of  powerful  butning-glaCes. 

.j,9"   .       The  uni(H]  of  erfenic  with  platina,  by  which  iht 

Ar^c    fufibility  of  the  latter  is  fo  much  improved,  was  firft  »!• 

Pbtiiu.   tempted  by  Scheffcr. 

Birmutfa       Its  alloy  with  bifmtiih,   is  a  brittle  mals,  not  eitlj 

ruiiiia.  cnpellahle,  and  giving  by  cupellation,  a  inafs  that  lut 

linle  duality. 
Antimony      By  union  with  antimony  its  fufibilit)'  is  incrcafed;  liJ 

Pbi?L   '^s  weight  and  duftilJty  are  diminiHicd. 
Zin^wiib      ''  forms  w  ith  K/Bc,  a  hard,  fufible  alloy,  from  wliich 

riiilni.  tlie  zinc  may  he  in  pan,  but  fcldom  entiicly,  volabJiirJ 
by  fire. 

Tinwith       Pi'ATtKA  enters  caJlIy  into  union  with  lin.    Thtil- 

PUtini.  loy  is  very  fufible,  very  brittle, — when  the  tin  is  a  brgt 
proportion,  conlidcrably  duflilc,  of  a  coaife  grain,  loi 
liable  to  become  yellow  in  expofure  to  the  air, 

,   .  lis 
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!  combination  of  lead  with  PlatINA  is  eafilyBOOKVII 
;  is  not  duflilc  ;  is  not  cupellable  ;  is  not,  in  any  i>^^>^ 
■,  cafy  to  be  dilTolved.  \V  . , 

It  has  been  found  impofliblc  to  unite  forged  Iran  with    Pliiin*. 
But.  from  the  fufion  of  crude  iron  with  this  iioo  «iifc 
I,  dtere  refultcd  an  alloy  harder  than  that  it  could  be    '*'*'"^ 
I  Dpon  by  the  file  ;  dui^ilc  while  cold ;  but,  when 
I  eager  and  brittle. 
Of  of  three  or  four  parts  of  copfter  with  one  part       15. 
U»A,  isdudiile,  fufceptible  of  a  fine  polifh,  not     ^5h' 
btamilh  for  a  courfe  often  years.  '     ""'"• 

•  in  union  with  platina,  becomes  harder,  !efs      >6. 
of  a  more  obfciire  colour.     Tlic  two  metals  arc   rutinu 
again  fcparable  by  fufion  and  red. 

TTic  utmoft  intcnfity  of  heat  is  required  to  efFciSl  a  com-  '?■ . . 
Knationof  PLATiNA  ■vii'ih gild .  The  ailoy  is  confiderably  Fiaiina. 
dudile  ;  but  the  original  colour  of  the  gold  is  entirely  loft. 

ITlis  metal  is  adapted  for  many  important  ufes  in  the  '8- 
Ans.  Its  infufibility  and  inalterability  ;  properties  which  pinina. 
J!  poQelTes,  though  not  abfolutely,  yet  In  a  higher  degree 
(han  other  metals  ;  render  it  a  very  proper  material  for  the 
ccmpofiiion  of  chemical  veffcls.  It  h  preferable  to  gold 
or  illvcr,  for  ihcfe  ufes,  becaufc  it  may  be  welded  or  fol- 
■tmi,  without  mixture.  lis  denfity  and  opacity  fit  it  ad- 
QuraUy  for  the  conftru£tioii  of  optical  inftruments, — as 
ibe  AHjc  Rochon  has  (hewn  in  a  mirror  of  platina  which 
su'tes  the  advantages,  without  the  impcrfeflions,  of  thofc  of- 
Ud  and  thofe  of  glafs. 
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lOKVii  A  o  the  preceding  metels,  of  ^vhirffr''ltaf 

s.xviiijjQ^  at  all  new  to  the  Cheniicaf  Wdfld,- 
forrte  othtrs  of  recent  difcoveiy. 

One  of  thefe  is  Uranite,  difcoveredf  by  ^tUBtffxf 
German  Chemift,  Klaproth.    It  hits'  htat  fifdf' 
Joahi^-Georg£t3st  ADT  in  SaTtony,  in  a  itutffitettttSlP 
ochre,  which  Aains  the  fingers,  and  is  inf ufiblc  totlie(itbiW|iff^: 
At  the  fanle  place,  it  has  been  found  in  miatiTe  uMfiiw^. 
cubes,  or  in  fLX-fided  prifms  of  a  grafs-green  cdlcW,  tf 
fometimes;  inclining  to  a  filvery  white.     And  in  boditUb 
ififtanccs,  it  is  mineralized  by  Oxygon.     It  2s  nUMti^tti 
by  fulphuf  in  the  brownifh,  greyifh,  and  bhierfli  bfadt 
mafles  in  which  its  ore  has  been  found  both  af  JohaH* 
GeorgenStadt  in  Saxony,  and  at  JaACRiM sTAit 
in  Bohemia. 
M  Solutions  in  Acids,  &c.  gives  from  ihefe,  a  pure  iMtd- 

lie  fubflance ;  of  an  iron-grey  colour ;  confiderable  h»4* 
nefs ;  6,440  of  fpecific  gravity  ;  in  fmall  globules  iinpdP' 
feflly  agglutinated :  fomewhat  lefs  fufiUe  than  nuB^i^ 
efe ;  by  the  blow-pipe,  infufiblc, — but  with  die  addite 
of  microcofmic  fait  or  concrete  phofphoriti  acid»  convtP* 
tiblc  into  a  gtafs-grcen  glafs, — with  foda  or  boraz»  orif 
into  a  grey,  opake,  fcoriaceous  bead. 

Oxide  of  Uranite  is  yellow-coloured.    hk9iA 
it  is  eafjly  folublc.    With  diluted  vitriolic  Acid,  it  afiM 

ydbv 
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cijUals.     Wiih  Acetic  Acid,  it  gives  yellow,  tjua-BOOKVIi 
liar  cryfbls.     With  Phofphoric  Acid,  it  affords  aii .    ' 
bous  mafs  not  eafjiy  foluble.     Its   folution  in  the 

ind  in  the  tiilra-murialic  acids,  is  of  a  wine-yellow 
■,  and  affords  grecnilli  yellow  cryflals.  Thefolutions 
ik  two  lad  acids,  yield, — by  anunoniacal  fulphure,  a 
lifh  yellow  precipiiale,^ — -by  alkaline  gallaics,  a  cho- 
■liTDWii  precipitate, — by  prulGa[e  of  potalli,  a  brown- 
d  precipitate,  granular,   and  diifufed  through    the 

Kquor, — by  carbonates  of  potalh  and  foda,  pretipi- 
>f  a  whitiAi  yellow  colour, — by  ammoniac,  yellow 
ilata.  Neitlier  Iron  nor  Zinc  gives  a  preiijiitate 
ibe  Nitric  or  the  Nitro-muriatic  foluiion  of  Oxyiie 
ILAMlTf.     This  Oxyile  is  abfolutely  infoluHe  in  the 
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SicT.xixJViRWAN  gives  this  name  to  a  now  mclaJUc  fublb 
from  I'ranfylvania,  which  is  diftinguilhed  by  peculiar 

Origin  el  Fciiiarkablc  properties.     It  has  been  very  particuluip 

'  '""'  mined  by  Mr,  Mullet.  '  4 

*■  II  Is  of  a  dark-grey  or  reddilh   white    colour,  i 

Pwraflert.  found  imbediicil  or  difpcrfcd  in  grains.  It  has  a  faint, 
taUic  lurtrc.  Its  fpecific  gravity  is  5,7  i  ; — but  ii 
creafed  by  repeated  fufion,  to  6,343.  It  mclm  as  e 
as  Lead,  gives  a  tliick  white  fmoke,  and  kindles  ai  bit 
a  brownilh  flame.  Its  furlace  is  freliej,  as  it  cooii,  ' 
incipient  rryllallizations.  By  continued  heat,  it  et 
rates,  at  !aft,  entirely  away.  It  depofitcs  on  charcn 
thin  layer  of  grey  powder.  With  nitrate  of  potill 
detonates,  leaving  an  oxyde  foliible  in  Acids,  and  foi 
by  iJic  blow-pipe,  into  a  pearl -coloured  glafs.  With  i 
cury,  it  eafily  amalgammates  by  fimple  trituratioa. 
combination  with  fulphur,  aBbrds  a  (Iriated  malt.  1 
cold,  or  a  low,  digelling  heat,  it  gives,  in  coocttti 
fiilphuric  acid,  a  partial  and  flight  folunon  of  a  crin 
red  colour.  It  is  dilTolvcd,  in  a  very  moderate  in 
with  heat  and  cffervefcence,  in  Nitric  Acid:  Tke  1 
tion,  till  heated,  remains  of  a  grcenilh  colour,  ^  i 
turc  of  four  parts  of  Nitric  Acid  with  one  part  of 
tiaie  of  Ammoniac,  gives  a  yellow  folutioB  of  dut 
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e.     In  muriatic  acid,    it  is  infoluble.     Its  oxydeBOOKVic 
»  to  be  more  properly  an  acid,  capable   of  coiii- 
g  with  alkalis,  thoygh  foIubIe»  alfo,  in  other  acids. 
often  alloyed  tvith  fmall  proportioids  of  ^rfenic. 
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iVXit.  Macgregos,  not  many  years  Cnce,  difcorend 

^^ 'what  was  found  to  be  a  peculiar  oietaliic  ore,  in  the  vale  of -^ 

Originof  Men ACH AN  inComwall.  Ic  Ii^ibeencaLIeditromthcnaaw 
Menich..  of  the  place  in  which  i(  was  found — Menachan!T£. 

,.  ■  Its  colour,  in  the  metallic  fiaie,   is  black.      Ii  is  founi 

Chuaflo-'"''^  fmall  grains  refembling  gunpowder,  of  ao  detenntnite 
Aiapc,  and  often   mixeJ  with  a  fine  grey  fand  of  greU 
fubtility.     Its  fpecific  gravity  is  4,427  ;  its  powder  U  ms^- 
netic  I  and  it  is  eaOly  pulverizai.     It  docs  not  decrcpimt 
by  the  blow  pipe,  and  is  not  eafily  affeflcd  by  microcof* 
mic  fall.     But,  borax  quickly  difTolves  it,  and  malies  ii 
to  alTume  a  greenlfti  colour.     In  great  intenlily  of  heal.  H 
acquires  a  flight  increafe  of  weight.     With  two  parBof 
potalli  or  fnda,  it  melts  into  an  olivc-colo tired  mafs.    From 
that  mafs,  nitric  acid  precipiiates  a  pecuHar  oxydc.    Bf  J 
particular  management,  this  oxyde  is  foluble  in  acids.    Kl 
is,  by  this  folution,  found  to  confift  of  ,46  of  Iron  lli^l 
oxygenated,  with  ,45  patts  oxide  of  M£NAchakiTE(| 
a  little  iilice,   and  perhaps  fome  taint  of  mangancfc. 
Mr.NACHANiTE,  finely  pulverized,  mixed  with  C 
'■  centratcd  Sul/iiurir  Jciil,  and  heated  to  drynefs,  x 
blue  colour.     The  addition  of  water  to  the  blue  n 
alters   the  colour  to  a  yellow  ;  and  the  agitation  of  fl 
liquor  then  gives  a  yellow  folution.     This  i^)a:atioailri 
peatedf  liU  the  entire  reparation  of  the  iron,  ] 
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mgcr  fubjed  to  be  difcoloured. — A  white  oxyde  ofBOOKVII 
TACHANITE  perfeftly  pure,  yet  remains  at  the  bot^ ,. 
Again  expofed  to  fire,  this  oxyde  becomes  of  a 
nifli  red  colour.  It  is  now  perfeflly  fohible  in  ful- 
ic  acid.  The  folution  depofites  a  confiderable  pro> 
on  of  white  oxyde>  by  a  boiling  heat.  It  is  preci* 
Ic  by  fixed  alkali.  The  frequent  aft  ion  of  Nitric 
-IM  finely  powd^ed  Menachanite,  renders  the  ferm- 
M  put  fohible  in  water ;  and  gives  a  reddifh  brown 
ipkaie.  Mnriatic  acid  alfo  takes  up  the  ferruginous 
0r«  The  OXYDE  is  fuiible  by  borax,  foluble  by  muriatic 
Ntric  acids,  more  copioufly  foluble  by  fulphuric  acid, 
fabjeQ  to  die  reaftion  of  Oxymuriatic  or  Nitro-mu- 
:  -tdif  uncombinable  with  fulphur  or  with  fixed  al- 
i  Praffiate  of  potafh  gives  a  deep-green  precipitate 
( in  fidphnric  folution  ;  gallate  of  potafh,  an  orange 
ykate;  carbonate  of  potafh  or  foda,  a  white  precipi* 
^-*— The  addition  of  a  proper  flux  might  probably 
^  thb  f\tTe  OXYPE  to  the  metallic  form. 
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nAcn  ckcobr,  depofised  betwces  Isvcrs  g4 
anJ  i]ii3it2.     It  i*  opalte,  of  aa  iapafcS  !c£ie,  cfa : 
liaicd,  unereo,  coochc»i>I  &ai3Bre>     In  poMci,  in 
Inur  u  of  3  bnck  or  onogc  rtii.     It  is  hird  u^ 
Itt   Tpt'cific  gravity   u    4.U.      In  &  cbr  crodblc,  !t 
niii:^'-  analicrcd  by  the  hsa:  of  z  porcdun  riinuoc; 
(miy  liccomn  fotneuhat  broMhTier  in  coloo.-.     In  i 
irutiblc,  by  ihe  fame  heat ;  it  borfls   into  angobr'^ 
mcniK,  lofcii  ill  lutlcc  and  colour,  and  bccotocs  p^  I 
Witli   burux.   it  melts  in[o  a  byacioth-coloiucd 
with  foda,  into  a  nhitilli  led  bead.     200  grwttofd 
mirii^nil,  with  5  times  ihe  neighi  of  cartionale  of  poul 
Iitiiig  mclitJ  in  a  porcelain  crucible,  formed,  wheacd 
adfiifi:  grcyilli   white  mafii,   the  fuffece  of  whid) 
liitcJncicularcryflals  ;  and  its  fracture  uas  fibrous.  Bf  f 
luliiiii  in  boiling  water,  It  yields  a  white  precipi'atc,  wWd 
U'hen  edulcorated  and  gendy  dried,    wa&  found   la  n 
32B  grainij  and  to  prefcnt  the  appeatance  01 
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3m  im  die  Titanitic  Oxyde.  The  alkaline  liquid  boOKVIE 
itant,  being  afterwards  faturated  with  Muriatic ^'*^^'^  ^ 
afforded  an  Argillo-Silicecus  mixture  of  about  8 

-which  might  be  from  the  crucible. 
Oxyde  of  Titan ite  is  foluble  in  the  Sulphu-       j, 
'die  Nitric,  and  the  Muriatic  Acids.     In  the  Nitric  ^^  Oxydt. 
alone  does  it  exhibit  cryftals  by  fpontaneous  eva- 
The  Sulphuric  and  the  Muriatic  Solutions  of 
Eyde  fonn  only  a  clanuny  mafs  ;  which  Klap- 
I  afimbet  to  the  prefence  of  filiceous  eartli.     Am* 
I,  pare,  precipitates  from  thefe  folutions,  the  Oxyde^ 
white  woolly  flakes.   Carbonate  of  potafh  pro- 
firom  thcmy  a  funilar  precipitate.     Their  precipi- 
pniffiate  of  potafii,  is  of  a  brownifh  green  colour. 
irecipitate  by  gallate  of  potafli^  is  of  a  brownifli  red 
l^in  gives  a  blueifh  red  colour  to  the  Muriatic 
;  Zinc  gives  it  an  indigo  blue  colour, — and  with 
L  a  White  precipitate.     It  {hould  fcem,  that  Rfd  is  the 
flQeCalL'c  colour  of  Titanite. — ^This  Oxyde  is 
tedncible  by  any  of  the  ufual  metliods. — 
Cikareo-filiceous  Ore  of  Titanite  has  been 
near  Paflau  in  Hungary. 
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GEHERJlL  REFLECTIONS  OK  THE  AI£TAJ4^ 


BOOKViil.   1  H  Eiirfl  thing  that  particularly  ru^cfifi  iriclfto  I 

^*'' •''^"conliJeringthe  gaicial  cliaraifler  anJ  refeniblanCM el 

,.       foregoing  metaU — is— their  .being  diftiiigwilhal  hy 

"m"^mc  /"^''''^  3"''  mrfd//ic  /w/'-^,  from  the  other /oWipJ^ 

tiiittLutirc bodies  among  which  th  :y  are  inierminglcd.    Tlie  s 

and  alkalis  differ  froi"    lic-metaU,  chielly  bf-,theMi 

L  thtfe  rwo  quah'tics.  ;tlie  metals,  the  force  of  cab 

r  is  ftronger  and  more  tenacious  than  in  oilier  fdbOll 

Thofe  rtonos  which  arc  ilie  moft  refrafloriry  hari 

^  often  fonnd  to  pofTefs  metallic  matters  in  ih^jir  mi 

tion.     Malleability  inipHes  a  cuhelion  of  ptirtE  ^ 

llian  that  of  mere,  hriiile  hardne^.     The  mctalcai 

means  of  this  quality,  the  principal  agMUs  in  all  M 

mechanical  con^iitaiiirins  on  the  focc  of  the  globe.  ] 

metallic  brilliancy  dilfinguilhcs    them    emiaciuly  li 

■  other  fubftances.     Cut  for  them,  light  could  not  W 

reflcifled. 

2,  11-  Ilie  next  things  which  feciii  to  dcferve  otnl 

DifFufiun.    (luiar  regard,    concerning  mciais   in  ^neral, — at* 

untverfahly,  and  the  various  modes,   of  their  dM 

Tiiey  are  fcattcred  throughout  every  region  of  ihe  \ 

able  earth.     Tlieir  proper  Gtuations  may  be  in  »eii 

its  bowels.     But,  riicy  appear,  alfo,  irrfgulariy  di^ 

near  its  furface.    They  intermingle  themfclves  in  the 

pornion  of  all  other  foi£ls.     They  oater  ' 
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KMMi  of  vegetables.  Even  from  the  ftrawbcrry,  ^o»BOOKVll 
IS  been  extracted.  Gold  is  obtained  from  vc'rretable  ■.  '  ^  . 
flies.  They  mingle  witli  the  nutriment  of  animals^ 
lotwithdanding  their  cohefive  tenacity ;  they  arc  fuf- 
Kptible  of  an  alteration  and  coraminution,  in  which 
ke^  aay  be  fafpended  in  water,  and  even  in  air.  Iron 
y  enters  into  all  things,  as  a  principle  of  co« 
of  energy,  if  metals  form  the  fmallcd  part 
if  the  foUd  matters  at  the  furface  of  the  eanh ;  they 
|«»  however,  diffiifed  in  the  greatefl  diverfity  of  modes. 
t^IKL  They  are,  all,  remarkable,  as  exifting,  particu-  3* 
Ufc, ■  in  two  difierent  ftaces.  They  either  appear  in  aOxydatdL 
fttlMt  metallic  form  or  in  the  combination  of  Oxydes. 
Phob  are  the  moft  precious,  and  the  rareft,  which  the 
ipft,  tenacioufly  retain  their  metallic  properties.  Of 
l^oife  ^vhich  are  the  cafiel^  oxydable,  fome,  fuch  as 
fw^-iSW,  and  mercury,  are  very  extendvely  difFufed 
j^ROOi^onfe  Nature.  Metallic  fubftanccs  in  general,  ap- 
pBU^  aaturally,  in  a  greater  proportion,  as  oxydes,  than 
iHbe  true  metallic  form.  It  is  in  the  form  of  oxydes 
Hmt^ey  become  the  mod  ufeful  as  colouring  fubftance^ 
Kplas  medicines,  as  well  as  enter  into  all  their  more  in* 
Ipaate  combinations  with  other  bodies.  As  metals^  tliey 
Ire  much  more  averfe  from  tlie  intimacy  of  chemical 
fCHhination.  They  mingle,  contaminate,  aiTociate,  in 
Aeb  metallic  form,  much  more  readily  than  combine. 

ewe,  for  the  greater  part,  averfe  to  an  intimate  union 
acidsy  unlefs  when  they  are  prcvioully  oxytl.itcd. 
k&ne  of  them  are  even  oxydable  to  fuch  a  degree,  as  to 
ihlPOQiilc  abfolutely  acids,  in  tlieir  higheft  ftate  of  ox}'d- 

^-  IV. 
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General  BjtfieBions  wih  ^t/^ 

^'^^XxW     '^"  Anoihcr  proDCtty  of  /ncals  dtfcrvcs  ci 

I      ^      jfiil:.f  attention   tlun  ;[  ti^s  nickenc^  ohaif^. 

,     ■(',       their  re  [r.ark|i^^e  poj^cr.of  a3ing  as   cil'^'j-;" 

luiluf.       It  depends  in  a  very  tjonfidcrable  di , 

J  and  Ihc  f^'ity  of  llit-ir  natuje. ,  ,'1"" 

'     compofeil  1  they  do  noi   atfunie    (!'■ 

eWlic  fluids.     It  depends,  alfo,  m^ 

city.     Where  you  fix  ihcir  par'iLk^.■ 

tides  tend  to  remain,     his,  however,  cliiilv 

that  tliey  become  colouring  inat/ers  :  Kw,  they  cannoEtll 

A        their  metallic    forn:i,  be    fufficienily    altenua^cd,  nor  k 

brought,   fufficicnily,  into  arttfictal   union  wiih  the  &^ 

fiances  to  be  coloured.    Oxygen  a(Gmil.itcs    iheta  fosn* 

what  more  to  thofe  gafifiable  bodies  from  which  dieit 

tural  folidity  fo  remarkably  diftinguiUies  dum.     /fin 

are  their  relathns  to  light  f 

$•  V.  Their  fpecific  gravities  are  highly  worthy  rf  att^ 

Bnviiv.     tion.     They  are  the  denfefl  and  hcavieft  of  bodies. 
ing  lefs  under  the  influence  of  the  attraiflions  of  chcni. 
than   mod   other  bodies  ;    they  feem,  however,    lo  ; 
more  powerfully,  tlie  InRue-.ice  of  mechanical  and  ;i^?. 
gative  atlr.idlion  or  gravitation. 
.„^  VI.  Their  readv  alliance  with  fulphw  is  one  of 

■wiihSul-  (iioft  remarkable  qnalities.    In  almod  every  alTcmbllfei 
minerals,  one  or  more  of  the  metals  are  mineraiitdl 
fulphiir.  This  grand  agent  in  the  mineral  kingdom,  i 
bines  alike  with  mctab,  ^^'ith  alkalis,  with  eaiths,—^! 
take  bath  the  fimple,  combufiible  fubftancc  and  its 
into  our  account, 
7-  VII.  Their  utility  to  human  life,  is  highly  rcmarkaMe, 

Medicine,  painting,  dyeing  derive  from  them,  theii  i^"  ' 
v:Liu.  ■ 
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nluabk  matcriah.  TbeneetwiucAmceuioc  e»ftwith-J|^^|^ 
ni  them.  Strip  our  tmrfa  of  dbe  iiMt|llic  putt  of  their  *^vs^ 
Dnument  atxl  furaitlK^ — Iwir  Ikds  beint^  or  ncSky 
KouU  renuia  7  ^Vhat  tonic  reinerff  k  comparable  to  iron, 
■  wrbalcvcr  form  it  be  Kdmmiftered?  I)  it  not  reourkable, 
iat  ioa,  the  nioR  falataiy  to  tbe  animal  ccconony,  and 
he  mioft  afcful  in  the  Afti,  of  all  the  roetal)(>-Aiould  be 
he  nwft  abundant,  and  diat  whkh  die  mod  eady  aQumcs 
I  eraat  rariety  of  fonos  and  combinations  i 

Vm.  When  Cbeniniy  fball  have  been  farther  im-       9. 
nved  1  is  it  not  prohnble,  that  all  the  diSerent  £mple  me-  ifaaii. 

k  niy  be  lednced  to  a  fingle,  metallic  principle  ? 


Jl^Miy  be  rcdoce 
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ELEMENTS  of  CHEMISTRY- 


BOOK   EIGHTH. 

:m  SOME  REMARKiBLE  COMPOUNDS,  IfUICH^  HAVING 

BEEN  FORMERLY  CONSIDERED  AS  SIMPLE,   CAN 

ME  LESS  CONrENIEN'TLr  DESCRIBED  UNDER 

THE  HEADS  OF  tHElR  RESPECTIVE  COM^ 

PONENT  PRINCIPLES,  7HAN  IN  SE^ 

PAR  ATE  ARTICLES. 


SECTION  FIRST. 


OF  DIAMOND. 


JAMOKD  IS  one  of  a  number  of  fubftanccs,  \vlnch,nooK  vill 

^  fcL  C  T       1 

A  not  fimple,  or  at  leaft  not  fi^ciflifir,  it  has  appeared  '  i 

convenient,  to  introduce?  in  violation  of  the  gcMicral        i. 
le  of  arrangement  in  this  work,   as  the  fubjeds  of  ^^^'"'^'"^^^^ 
numy  diftinft  articles.  ^        i'*'  'i'i>- 

l)lAMOKD  is  nor,  like  tlic  metals,  diftufed  In  ores  fiif-       ». 
ibie   of  being  purified,   wrought,  and  put  into  "cvVf^ommct *l- 
inadons  for  ufe,  by  the  oj)erations   of   Ait.     It  is  ^'c  Orc*. 
in  NaturCt  pure,  and  in  the  only  ftate  in  wliich  it 
be  applied  to  human  purpofes. 
It  is  the  moft   iranfparent   of  minerals;    fo  remarkably        3. 
hndttt  of  all  bodies  *,  as  to  be  incapable  o(  being  cut^l^j/^^^^^j^^ 


X3(ccpt,  perliips,  Adamantine  Spar. 
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371 "  Of  Diamond, 

BpffiMJl-by  any  other  means,  favc  the  friflion  of  one  diii 

I  I  ..  -  '.  a^infV  another ;  !a  refriagcnt  of  light,  and  fo  capal 

decompofing  it,  that  from  this  quality  alone,  Nsif 

'        conjeilured  it  to  he  Wghly  cornhufliblc  ;  natunlty  exi 

in  oilohtEdral,  duodccahoedral,  &c,  ciydalliutions ; 

cible  to  vapour,  by  a  coml  uJlion,  in  which  it  burrf 

a  perceptible  flame,  llierc  is,  in  dtl^ercnt  diamonris.  a 

fiderable  divcrfificaiion  of  thcfe  qnahties. 

4-  'JTie  kingdoms  of  Golconda  anJ  Vifapour  in  the 

where  it  isanil  the  Portuguefe  polTclhons  of  Braul  in  Soudi  An 

**^'        are  the  only  regions  known  to  afford  DiamokDa. 

■  '•  ■  Portuguefe  or  Brazilian,  arc,    in   coramcrciAl  tAim 

iafenoi  to  the  Oriental  Diamonds.     They  wet 

'^  fomctimes  in  the  beds  of  rivers ;  but.  mnft  vivalifiH 

ochraceous  earth,  under   rocks  of  gritflone  and  tp 

When  taken  out  of  the  mine,  they  are  iacrufled  «W 

exleiior,  earthy  covi-.ring,  and  un.ier  it,  with  annthef't 

is  of  the  fame  nature   as  calcareous  fi>ar.     TheAtu 

MONDs,  diciugh  cum'.nonly  in  cryf^izeii  forms.  i& 

fomctimes,    greater  incgiihriiy  of  Oiapc,  aJid  ue  01 

onallvt  either   dat  or   round.     They  apjiear  to  coni 

Laminx  difpofed  one  Liier  another.     They  are  aiGif 

with  an  iiiilrument  of  well-ti'mpered    fteeJ.     Some 

UOHDs  dilplay  rather  che  lltiicture  of  imerwovo^ta 

And  tliefe  exceed  the  odi'ir';,  greaily,  in  batdneUi  ■ 

cannot  I^c  cut  ami  pulilhed  ;  and  arc,  therefore,  cafli 

the  Lapif!  iries.  Natural   Diamonds.     It  'a  A 

fringeiit  power  of  the  Diamond,  wlycb   njakdi 

fplenil'.-l  an  ornament  in  drefs.    So  flrongiy  is  Ijght  nf 

between  its  lumiii^e,  that,  when  its  tides  arc  multiply 

cutting,  each  lide  or  lacet,  extiituts  a  pfa  ' 

(ays.    The  fpecific  gravity  ,o£  tlw'punf  ( 
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f  water,  as  35,21 2  to  10,000.    A  cubic  foot  of  *»»«  V"' 

dXCTa    Xa 

iSiW  SnAMOND',  would  wei^  twohondred%>  „  ^    .# 
X'ixAinds,  {even  ounces,  five  drachms,  and  fixty- 
,  Fiendi  weight.   A  great  quantity  of  diamonds, 
'at^diffisrent  tunes,  imported  into  Europe.    In  the 
i:fup|)ioied,  that  they  might  be  obtained  in  grea* 
01  .tfaan  at  prefent*  if  the  iufficient  working  of 
unn:  iniiMs,  were  not  prohibited,  in  order  to 
t  &ninntion  of  their  commercial  yalue,  which 
bondanee  of  them  might  occa{ion. 
f  of-  aden^Ms  were  long  fhiitlefsly  made,  to  de*       5* 
iKAMOKD,  by  combuftion,  or  odidlwiiis  decompoft. 

ATcoveitd,  that  it  was  alterable,  at  leaft  to  a'^~^^£^^ 
ree^  by  fire ;  and  that,  when  violently  heated,  it       6* 

^j         ^  Boyle's  ob- 

XKl  vapoun.  fervatiow 

peior  Francis  the  Firfi,  at  great  ^xpence,  di-    ^^!^]* 
a  important  experiments  to  be  made  on  the  com-  Expert- 
of  PlAMOND.     Diamonds  and  rubies,  totheCoart 
ol  fix  dioufniid  florins,  were  expofed  in  cruci-**^  Vienai. 
yt  tgnnot  of  four  and  twenty  hours,  to  a  ftrong 
iryheat.  TheDiAMoNDsdifappeared:  therubiea 
lb  change*    A  repetition  of  thefe  experiments 
dr -that  Diamond  under  the  adion  oi  Heatf 
Sk  to  kife  its  fmoothnefs  and  fplenJour,  to  fell 
iKalei^'  and^  at  laft,  to  difaiq[)ear,   entirely,   in 


of  the  Great  Duke  of  Tufcany,  Meflrs.       %. 

mA  Ta&oioni,  in  the  year  1694-,  expofed  S'xic^y* 
HoifOitollieheat  of  Tfchimhaufen's  mirrour. 
i0Mt,  io  a  iiBW  minutes,  di(appeared. 
Kf* Ae  Pkrifian  diemifts,  D'Arcet,  Laraguais,      9- 
lEfoificry  Mitpuard,  Macquer,  &c.  refnmed  dicr^  cbe* 

Aa3  DIAMOWD,"***^ 
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*|°^"^^J"dIamoN1>,    as  a  fijbjefl   of  pWlofrtphical    rcpW 

jyv*^^  There  was  a  Jifputc  concerning  the  comtmAibilli^ 

b  , ..        DIAMOND,  between  ihc  jcwdlcrs  and  the  chcmSM 

jewellers,  in  their  cxpofore  of  Diamonds  to  intcnl 

for  the  purpofe  of  rendering  them  cdoorlefs,  had  ttei 

any  by  vaporous  diilipatlon.     Ail  chemical  cxpericn 

prcfcnled  the  diamond  as  (lednjfi^blc  by  violent  ho 

jeweller rifkcd  a.  diamond  for  a  newr  cxperimteiA'l 

it  was 'volatilized.    Another  jeweller  rifkcd  thrceffiiH 

in  a  cement  of  pounded  charcoal,  filling  the  bfraHl 

X,  baccO'pipc,    over   which  was  an  ifon-piate  ']iiH| 

r*  with  founder's  fand.  On  thefe  DiAMOKD?,'ttft  4tM 

*.„         tenfity  of  heal,  could  effeft  no  change.     The  gWl 

~f^  fults  of  the  whole  experiments  which  were,  tibei 

•  time,  made   by  the   French  ChemJfts,   evinctd;  A 

DIAMOND   was  certainly   decnmpofahie    by  h«t'[ 

during  its  combuRion,   it  was  dilaled  at  the  fui^ 

fwolien  fomewhat  in  the  manner  of  babbles,  wtfi  1 

hibition  of  a  blue  lambent  flame ;  that  it  was  not; 

ever,  combuftible,  more  than  any  other  bodjfj  wiAi 

pretence  of  air  which  fliouM  furntfti  'oxygen,  to'  a 

with  it  i  that  the  Diamonds  of  the  jewelkiVf  t 

caped   comhufiion,  becaufc  their  cemeritl  ^ifiilflt 

cliide<l  the  prefence  of  air.  .r.'iffi 

10.  On  the  I  ;ith  of  December,  1796,  SmttiJintEHi 

T»NNANi.l^fq-   read  before  the  Royal  Society  of  London*  U 

niotis  paper,  in  which  he  related  j  that  in  d 

menis  of  the  combuflion  of  diamond  i 

nitre,  and  free  from  the  preQ'ure  of  amy  odMP^Mtt 

inatier ;  the  diamond  had  been  con&nWAt'aMU 

produifl  which  could' be  attributed  to  it,  ^ttd^otti 
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e|0-4iAS4iearIy  smfwerisg  in  quantity  to  the  quantity  ofBooKViiz, 

.  Sect.  !• 

D'DIAaiOVDr.tMBirnC.  ^ 

Jkifc'.  MpRyEAU-Gu,YTQN  has,  very  recently,  made  a      n. 
mphimofa  €Oi^plex  feries  c^  experiments  on  the  Dia-    viauI* 
pjfilh  with  a  peculiar  apparatus.     His  general  refults  ^"^^°'*'* 
l^{  that  Diamond  is  Carbon  in  perfc<5l  purity ;  that 
}arc0^  18  axi  oxyde  of  Diamond  ;  that  plumbago  is  an 
1^  of.  Diamond,  containing  iron;  chat  in  Carbonic 
hjy^4ie:Qxygenation  of  Diamond,  is,  at  lad  completed 
^fc;}diC]r$-tbatin  fteel,  there  are  particles  of  cryftallized 
|d|QVHI;Of  the chara&er  of  Diamond,  which  produce 
liliftBe  k  emits,  when  highly  poliflied. 

M'  '•'■ 
Hrfr*  '•  •  ^ . ' 


lb    rf  - 


M 
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tlf^ 


'  SB^dWi 


llyDiLooisii  and  GARBMr^ 


B099TIlJtly  

ff:'^'    ,'.eailhand  other  fiibftaacei  in finall  pTopaf&na,  cnw^qKl 

1.       titer,  into  certain  coinpotuiils  known  by  the  genenl  n 
iKftnenU-:^  BlTTUM£Ns,  of  whicli  the  ukimatc  duur:  vn  )■■(  ] 
.tmknowD.     Being  compolcd  of  unoxygentfcd  | 
whidi  have  a  much  ftronger  tendency  to  combine  wi|k  I 
.  pxygen,  that  to  remain  in  mutual  unioa;  dicyvCfOfomifti 
..highly  combulHWe.    Though  more  ihaa  (uipo&td  ii>  fcc 
of  vegetable  origin  ;  they  arc  always  found  io  a  fluid  a  i 
fofltl  fiatc.    The  fi^owing  are  l^cir  principal  fpedes. 
t.  I.  Naphtha,  a  fubftance   which  cxfudcs  bam  ii* 

-        ''  rocks  and  clays  in  Perfia  and  Sicily ;  and  is  fbuod,  alio,  oi 
di^rent  pans  of  Italy.     lu  colour  is  a  whito,  ofies  yd- 
lowifh .     Ie  is  Huid  and  tranfpareai,  like  water ;  of  a  iaa 
and  penetrating,  though  not  a  difa^^ablc  Ihtell ,  unduow 
to  the  finger ;  and  of  an  inSannnabiliiy  which  kindiou 
the  appruach  of  flame,  and  leaves,  after  buminj  wiiit  ( 
light,  kmbent  flame,  little  or  no  rcfiduc.     Its  fpedfic  gp- 
vity  is  not  more  than  ,708  ;  being,  whep  die  NA^ltfW  J 
is  in  its  otmofl  purity,  about  one-feventh  lefs  thaa  thauf  I 
icftified  fpirit  of  wine.     It  is  not  congealed  ai  (Ik  mpe-  ' 
raturc  0"   of  Fahrenheit's  tbermooieicrt  it  is  duduicd 
but  not  inSamcd  by   coDceotratol  luuic  add;  it  it  ii- 
foluble  in  fpint  of  wine  :  ia  difUUation,  it  pa^cs  eDURlVt 
without  change. — It  feems  to  be,  in  its  purcfV  Aate,  •  coof 
Ad*  1 


foond  of  hydrogen  and  carbon  folely  :  Its  infpiflTation  by^K  VIU 
Ibe  nitric  acid  is  probably  owing  to  the  attraction  of  « \^  -J-  _f 
qoandty  of  gxygcn  ixifufficlent  for  'it$  combuftion  with 
ftune :  In  combuAion  Its  two  pnnciplcs  are  diflblved  Iiy 
axygqution,  into  water  and  carbonic-acid.    Tliere  inay^ 
periuq)89  be  a  formation  of  water  in  a  fmall  proportiouy. 
iplicnit  comes  into  contadl  with  Nitric  Acid. 
iKL  Petroleum  is  a  mineral  oil  found  near  volca-*:      f» 
•]n-,die  vicinity  of  coal-mines,  in  fprings^  or  floatinj^ 


:e  offings  of  water  contiguous  to  volcanoes* 
[MiftiCll  it  more  diikgreeable  than  that  of  Nai^ha :  Its  co^ 
rivpfeieddiih  or  yeilowifli :  It  is  very  imperfedly  tramf* 
tft  b  is  Idb  fluid  than  naphtha,  and  lefs  inflammable; 
gravity  is  0,8783.  Diftlllation  with  clay,  clears 
lloc6loiir.  By  inflammation,  this  fubftance  affords  a 
jbei^  ud  leaves  a  fmall  portion  of  carbonaceous  refidue* 
^-bMooBpaoent  parts  are  probably  hydrogen  and  carbon 
HjBfcft  combination,  together  with  an  addition  of  car- 
pHAbuidt  and  perhaps  alfo  a  portion  of  uncombined 
or  a  contamination  of  fome  eartfa.^t  it  contained,  ' 
or  greater  quantities,  in  various  ftones,  foch  at 
fftbti  LinuftQUes  of  Seefield  in  Tyrol^ — the  Bitwninous 
hce.    In  Scotland,   it  is  often  to  be  obfer^ed  6ii 

VMiter  in  peat-bogt :  And  to  thefe  it  communicatos  • 
I  Colours  of  the  rainbow.     It  is  found,  likcwife,  in 
Hungary,    Poland,    Switzerland,   ami  in  the 
ofrFimce. 

ilctVHALTzs  or  Bitumen  Judaicum  is  a  fub-      4. 
tof  die  fiune  general  charaiSier.     It  floats  on  the  lake    ^  "'^^' 
ofjudsta:  Mr.  Pa//«j  found  it  in  Springs  on 
of  the  river  Sock  in  Pruflia.     It  exifts,  in  the 
ptaflft  tbundaocet  in  the  ifland  of  Trinidad.  The  afphaltet 
^«>i  of 


Jta  BitMmtmsi 

BoMVIIlthefe,  tboagh  coimnoaly  uojicdt 
*'"•"•.  fate.     By  diftillarion,  thrfe  pant.  w*iid»  iet 
£une  component  principles,  jidd  as  «i  tad 
of  win^  with  a  caiixioaceoui  n£dpBi  - 


Bitumens.  379^ 

Vi  Mineral  Tar,— Miner  AC  Tallow, — Mi  me-Book  y«f 

Ai-    Cahoutchou, — are    different    bituminous   fiib- 


luoes,  Ro(  without  the  contaiTrination  and  intermixture 

i  other  mattera.  

1  MiKE&AL  Tar  is  a  petroleum  alt^cd  by  expofure  to       6. 
he  air.     It  is  black  or  of  a  du(ky  red  colour ;  glutinous,     j„^ 
■ad  cf  the  confiftency  of  pitch  ;  fometimes  of  but  a  very 
&iat  fmell,  fometimes  (Irongly  and  difagrceably  odorous. 
hAeairy  it  becomes  vifcid,  and,  as  is  faid,  lighter.     Its 
^edlic  gravity  is  1,1.     It  is  found  at  hamper flock^  near 
Shiftmrgh,  in  mixture  with  fand,  from  which  heating  in 
viler  eafiiy  detaches  it.     It  is  alfo  to  be  met  with  in  many 
atbcr  parts  of  Europe,  Afia,  and  America. 
!  Mineral  Taibw  is  a  fubftance  rarely  found   in  Na-    Mineral 

TaUow« 

tec  It  was,  firft,  difcovercd,  in  the  year  1736,  by 
fiue  peaiants  on  the  coad  of  Finland.  It  has  been  lince 
Mt  with  on  a  certain  lake  in  Sweden  ;  and  in  tlie  water 
tf  a  fountain  near  Strafburgh.  It  is  of  the  confidency  of 
klow ;  white ;  greafy  to  the  touch  ;  apt  to  Aain  paper, 
GketalloWy  with  traces  which  are  melted  by  the  approach 
«f  Aune.  It  bums  with  a  blue  flame,  and  much  fmokc  ; 
kmng  a  coaly  refiduc.  Its  fpecific  gravity  is  0,770,  more 
fittn  one-fifth  part  lefs  than  that  of  common  callow.  It 
■.brittle.  It  may  perhaps  contain  azote  or  nitrogen,  in 
comlnnation  with  carbon,  not  without  the  pretence  of 
kjpdrogen,  and  with  a  contamination  of  other  mutters.  ^ 

•Mineral  Cahoutchou  is  a  matter  that  has  been   Mineral 
nund  near  CalUetown,  in  Derbylhire.     It  is  brown ;  ex-     chcu. 
lenially  foft,  flexible,  claflic  ;  internally,  in  part^  hard, 
Wtdet  and  of  a  greenifh  yellow  colour.     It  is  thus  com- 
pofed  of  two  different  parts  of  didindl  chara^ers ;  and 

thefe 


'  bftK^lHooof  hydrogen  m  union  with  Its  carlmn :  Awt  Aeii 
'.i^^^-^^'u  formed  by  the  oxj^nation  of  the'hyASjgtn. 

,.;.  II.  Kilkenny-Coal  is,  in  its  nature,  oeaHy  ainaia| 

Q^^  the  Native  Mineral  &artm, '  that  barf  jiift  bcnj  dcfcrifieA  I 
'      -^  Its  colour  is  black  orvioJ«;  its  loftrc,  mcwl'lc;  iisfur-l 

'  tare,  foliated.    It  is  confideraWy  jMTd';  and  iu  fpcutit  r* 
rity  is  1,526.     When  wholly  ignited,  and  not  fotirc;, 
.,','    .,',     ImnU'^without  flatnc  or  findke.     Its  chcmicsl  an-iliiii 
"'  fiamt  it  to  contain  91,3  of  catbon, — 3,7  of  caithy  mine, 
.    -•    witkout  any  imermijrture  of  bitumen. 
■'."'..    .1  The  Culm  ot  WiLlea,  the  jUning  klaci  fcaln  of  th« 
''     nnh  o£  IJJew  South  Wales,:  and  diQ  nutter  tthich  iscalU 
^Hl,  appear  to  be  of  a  chara^er  neatly  fitnilar. 
4.  m.  The  Coal  of  Ayrftiire  Jn  Scorland,  tliere  aM 

'•'^'^'•Sp.i.eNT-CoAL.     It  is  of  a  greyifh  black  colour ;  ofs 
•""        -'  £»3ure  partly  flaty,  and  in  part,  imperfc^y  conch<»iU, 
brittle,  and  contidctably  hard.     100  pins  of  it  were  ftxei, 
fcy  an  analyfis  tliat  does  not  fecrti  to  have  been  very  accu- 
rate, to  contain  >7/>  of  pure  carbon,  31 ,6  of  maltha,  wi 
2<J, ft  of  eanh  or  eanh  and  metallic  oxydc.     Tlierciscn- 
tainly,  alfo  a  contamination  of  fulphur  among  its  cornp>- 
CuintlCoiincntpary;.     This  has  been  called,  alfo,  Slaty  Cankel 
Coal. 
Cnmpifl       'Ihcreis  aCoMPACT  Cannel  Coal,  not  very  S^- 
fimilar  in  its  <:liarat!;li-r.     It  Is  black,  hard,  in  f[)eciiic  gn- 
fity&oin  1,2^2  to  1,37:3,  apt  to  kindle  without  incltii^. 
.  aitd  to  burn  willi  a  large  and  bright,  but  not  duraUe  fiimt. 
Its  compofttion  is,  for  HX)  parts,  75,2  of  Cdj{x>n,  21,6* 
of  maltha,  3,1  of  argillaceous  alhes. 
^  IV.  The  common   Mineral  Coal   from  WhITE- 

"'cwu''  havsn,  Newcastle,  IViggan  and  Svidnfta^  in  fs^ 
la^d,  from  Leitrim  in  Ireland,  from  //"wiiu,  DaUteitk, 


«-^ 


M^firrrjfm  Scotland,  contains  ufually — carbon  in  the  pr^?^^§* 
on  of  from  yearly  thra  to  nearly  four^fifths^ — iitumen  \      ^     j^ 
e  proportion  of  from  fomewhat  more  than  4)ne  to  two 
iip--aiid  eariAy  matter  or^ metallic  oxydf  in  fome  trivial 
i^rtion.     The   coals  of   Hullesj  Tudertlno^    Cortolia^ 
AfadtMia  in    Italy,    are    of  a  compofltion  nearly 

p  There  is  alio  a  Miner al  Coal  which  confifts  of  a<;»^^y^.^|^ 
Wc  impregnation  of  Jiony  tnaiter^  joined  to  fmaller 
ortjons  of  carbon  and  bitumen^  than  exift  in  other  pit- 
u  Of  this  fort  are,-7-thc  calcareous  coal  of  Alaia^ 
fbicl^BuFFON  relates,  that  it  is  often  burnt  for  the 
of  its  lime  ;  the  Anthracolhe  which  afforded  to  Sage^ 
mg  and  intcnfe  ignition,  a  rcfiduc  of  35  per  Cent,  of 
particles  ;  the  Aony  coal  of  iNfacinaia,  and  that  of 
aio  in  Italy  ;  tlic  Gucjl-Coal  of  the  ftrata  in  the  vici- 
s^  Edinburgh. 

[.  yhcreare,  alfo,  carbonaceous  minerals,  which  bear,  SutuTbrtnd. 
r^niarkably,  the  appearance  of  a  vegetable  origin. 

ich  isthe  LiGNiFoRM,  carbonated   Wood  of 

'I  .■       ■ 

ndlff  of  vrhich  the  original  name  is  Siiturbrand.  It  is 
brown  or  blucifh  colour  i  flatrcnod  in  its  figure  ;  of 
yen  or  fibrous  frafture  ;  exhibiting  all  the  organic 
hire  of  wood .— fomeiimes  not  without  bark  and 
jies.  It  is,  at  times,  intcrkdlcd  bv  veins  of  quartz, 
nu  with  a  difagreeable  fmcU,  and  much  more  faintly 
i^cooinian  pit-coaL  It  affords,  when  burnt,  42  per 
U  of  Carbon, 

fa  liinilar  vegetable  origin,  is  a  Scaly,  or  Earthy 
^  ipentioned  in  the  Journal  of  Roz'ta\,  by  Fabrioni, 
;bj  KiRWAK.  It  is  compufcd  of  lamella:  which, 
II  iQoiftff  ire  flexible,'  and  in  fome  degree  elaflic.  Its 
n  U  brpwn,  {ilackifliy  or  red.     It  is  unufually  hard  ; 

though 


•  ,  - "  •  1 


Vow  i^ntfhottgh  fometlmes  of  a  loofe  ieaiAy  eoiMBi!lqf4*^ 


/Vunu  widi  an  offinfire  findi ;  and  nieMMEBi  tiHi^^'ii  illR 


«lU£IIO« 

The  BovET  Coal  or  the  PiLrciio  of 

alfoi  of  evident  vegecable  origin*    It  ii»  in  its  ^ ,  _ 

brons,  lamellatedy  or  even,  fometimes  ooncliolld,  ii||W^ 
in  the  whole  flaty :  It  is  of  confiderabk  hr^hril  \  m 
fpecific  gravity  is  firom  1,4  to  1»558 :  It  baras  with  ^t^^\ 
creeping,  Uueifh  flame,  and  an  ofienfive  fndL  &b  ttlMi  . 
ftradnre  was  difcovered  by  its  eboUitioa  in  dOnled  Imfe 
Acid.    It  contains,  often,  pyrites,  widi  fulphnes  of  M' 
and  alum.  Ite  proportion  of  puieCaiboo,  is  from  34is  V 
per  Centi  *'  ' 

VIL  Peat  and  Turf  are  a]fo  caibooaoeons  niitf 

of  which  the  general  rharat^r  refemhles  that  of  tbs.itt^ 

*•       fiances  above  dcfcribcd.  '  **** 

The  name  of  Peat  may  be  appropriated  to  denolB^ 
pure,  combudible,  black,  earthy  matter  of  die  nontt 
of  Scotland,  Ireland,  and  other  countries,  which  is  crtw 
baked  by  die  common  people  into  paraUdogramfflstie 
pieces  of  larger  or  fmaller  fize,  to  which  they  gife  Ai 
name  of  Peats,  When  dried,  ft  is  hard^  black,  %[l^ 
ready  to  burn  with  the  vivid  flame  and  the  firong,  agm^ 
able  heat  of  the  bell  pit-coal.  It  leaves  but  ma  inooofi^; 
dcrable  proportion  ^faflies,  coufifting  of  iron,  fulptrart  wl 
argillaceous  eaith.  It  contains  probably  a  large  propori^ 
of  hydrogen  in  union  with  pure  carbon,  a  (mailer  qafr 
tity  of  uncombined  carbon,  with  a  proportion  of  jSooik 
of  potafh,  fulphur,  earth,  and  perhaps  phofphoir.  ItM 
its  origin,  at  lead  in  peat,  from  the  decay  of  Ixgneoasf^ 
getab2<.'s,  which  is,  however,  pre\'ented  from  becodiif 
total,  by  the  hydro-carbonous  compounds,  add  and  Utt* 
minous,  which  are  formed,  while  it  goes  on.  GramineoM 

DhaPb 


jr  ^iMSfi  Tp  sllb.  no  doobtr  capsHe  ofBbox  vjii 

)  tte  fomuti'jn  &f  ihis  rnaticr  ;  but  not  i«i^_2-L 
piOf>otltori  ; — for  cohtaiuing  lefs   of  carhbti, 
oneuut, — tlity  futfcr  tiicir  water  to  eftape  mert* 
^^Taponitlun, — ami  confojucntlv  cannot  givo 
itaniitv  of  hydrocatS'inous  pfoduii. 
anoihcT  Ipccics  of  this  fubftance,  which  may       9- 

STuRr.     It  is  fpongy  and  porous,  lighr,   cafily 

',  full  of  morafs-plants  of  which  the  organi- 

ll  entile,   anJ  apt  to  afford  by  combuflion,  a 

^Banliiy  of  fulphurated  aflics.     It  Is  probable, 

iifiance  au'ti  iti  ftTmathn.  Aiere  to  the  hydro' 

^eiJi,    than  la    the  hitunutiDus    hyjra-eariones ; 

Uaui/MJ  may  lie  the  /irincipal  ingredients  nf  the 

fDimiins  alfo  carbon,    fulphur,  and  nitrate  of 

fcrh^ps,  ilfo,  pliofphnre,  certainly  eartfi  and  iron. 

ita  of  Peat  ami  Turf,  are  often   founJ 

of  trees,,  animal  remains,  and  produflions 

in,  in  a  ftatc   of  entire  prcfervarion,     Empy- 

"  'arcfbrmed,  during  the  combuftionofTuRF 


which  has  been  defcribcd  under  the  name 
CxiiU,  in  a  large  proportion  in  fevcral  of 
ics  of  Coals.  ]t  is  obtained  from  them  by 
They  afford,  at  the  fame  time,  gas-ammo- 
K  gai  muft  arifc,  either — (Vom  the  dccompofition 
ytbv-azot'Carbonous  compound  io  the  coal,  of 
prefencG  has  not  yet  been  deccfled,— from  the 
af  fome  fmall  portion  of  nitrate  of  potafh  ia 
a  acw  combination  of  the  difengaged  hydro* 
ihe  azote  of  the  aimofphcre.  The  Earl  of 
lALO'l  eftabliJhtncnta  for  the  extraction  of  (ha 
B  b  Maltha 
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Peat  and  Turf. 


K  VUlMahha  and  ammoniac  from  pit-coaU  by  diflklUtJon,  haie 
'failed,  only  becaule  Am  fan -experience  was  wanted  to 
make  them  more  completely  fucccfsful.  The  Prince  of 
Naflaii-Saarbruck,  M.  Sage,  and  M.  Faujas  St.  FonJ  haic 
ajfo  tried  tlie  fame  manuj^dlurc.  The  reliduc  conuiai 
always  fulphureous  ialts. 


■  I 

Bitttmnoiu  Matter,  &a 
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SECTION  FOURTH. 


1. 

Ambers 


lUBSTAKCES  IN  WHICH  THE  BITUMIDOUS  MATTER 
IS  IN  COMBINATION  WITH  AN  ACID. 

t.  IXMBER  IS  a  fubftance  of  a  yellow  colour,  or  fomc-^^'^  VIII 

unci  brown ;  exifling  in  irregular  fragments  of  a  fcaly 

Irudiire ;  tranfparent  or  opake  ;  in  fpecific  gravity  from 

li078  to  1,085  ;  fufceptible  of  a  fine  polifh  ;  and  poflelT- 

■J  an  elefbic  virtue,  which  it  readily  difplays  by  friftion  ; 

}iiid  but  brittle  and  friable,  apt  to  difFufe  by  pulverization, 

.to  agreeable  fmell ;  containing,  occaAonally,  in  its  mafles, 

bodies  of  infe(%  in  a  (late  of  prefervation. 

[itk  found,  at  various  depths,  buried  in  the  earth,  under 

find,  and  on  beds  of  pyritous   earth,    having 

it,  wood  which  contains  a  black  bituminous  matter. 

floMSi  alfo,  on  the  fea-coad.     It  is  found  on  the  North* 

ooofts  of  Scotland,  on  the  fhores  of  the  Baltic,,  in 

nruflSa,  in  the  hills  of  Provence  near  Sifteron,  in 

llarquifate  of  Ancona  and  the  Duchy  of  Spoletto  in 

frin  Sicily,  Poland,  Sweden,  and  other  countries.    It 

under  many  diverftties  of  colour  and  form.    But  its 

appearance  is  fuch  as  has  been  above  defcribed. 

which  is  tranfparent  and  golden  coloured,  is  valued 

fnoR  hig^y.  The  true  origin  of  this  fubfhince  has  never 

filiifBdorily  explained ;  nor  has  even  any  theory 

ibie  as  to  deferve  our  particular  Dotice,  been  pro* 

1  conceming  it. 

I  B  b  2  A  con* 
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Book  viii     A  confidcrablc  intenfity  bf  Heat  is  lequite  fe 

'  Am^er  into  a  ftate  of  liquefeftion.— Wulc  dcpidlbrt. 


Analyh*  of ^^^»  ^^  bccomcs  foft,   fvvolls^  bubbles  up,  if  Bi-  ixuMBt 
Amber,  with  air — is  apt  to  take  fire;  bums  with  x    jdtow> 
flame — ^which  is  however  variegated  with  green  and' 'A 
leaves  after  its  combudion,  a  fparkling  coal,  the 
tlon  of  which  gives  a  very  fmajl  quantity  of  bfowB 
— Tht  dijlillation  of  Ambeh.  afibrds  an  acid  pUq^B^* k 
volatile  acid  fait  which  cryftallizes  in  the  neck  of  Ae'As 
tort,  and  a  refidual  black  bituminous  niais  of  a  brink  ^Sfir 
fiftency. 
3f  The  refult  of  the  rood  accurate  chemical  analyfii  tf 

fiSonf^^"^^  ^^  P^^^*^ '^  ^'^  ^^  be  that  peculiar  add^^ 

compound  baie,  which  has  been  ddcribed  un4erthe'agn|^. 

lation  of  the  succinic  Acid. — lis  renuuning  ^\ 

oleaginous  or  hltunuwusp  '    * 

^.  Amber,  its  Acid,  and  its  oil  are  adminiftered  m iWr 

Its  ufci.  Q^3  preparations,  as  a  Aimulative  medicine.  It,ia  cmiijft 
poliilied  into  toys,  fnuff-boxes,  bracelets,  necklaoe%  hfMfc 
of  canes,  &c.  Thofe  pieces  of  Amber  wjiieh  Wk 
highly  tranfparent,  may  be  ufcd  for  microfcopes,  bocqim* 
glalTcs,  prifmSi  &c.  The  late  Frederic  ti>c  Sscoad«  Afr. 
great  King  of  Pruffia,  is  faid  to  have  had  an  AkJ|U 
burning  mirrour  which  was  a  foot  in  diameter.  la  d* 
cabinet  of  the  Grand  Duke  of  Tufcany,  there  is  Udio 
be  a  colunm  of  Amber  ten  feet  high,  of  a  very  hrilliM 
and  beautiful  luftse.  Two  pieces  of  Amber,  if  diffii 
in  a  folutioQ  of  potaih,  may  then  be  permanently  yaSuA. 
into  one.  Anciently,  when  diamonds  and  precious  ftOM 
were  more  rare,  Amber  was  much  more  highly  fvM 
than  at  prefent 


l^JL  )kfr  a  ptt-e  black  fubftahct^  ef  cmfOmtiit  hiftre,BRm^W 
JH  .^WidUt'fratfparency,  is  found  in  the  ttmncy  of  Foix,  Ovx^ 
tUJin  Abvefict,  at  Beleftet  oh  iht  Pyj^cifeee-,  in  Sweden^     j|^. 
]|rlS<tmtaiy»  and  in  Ireland.    Its  ^quarries  aire  in  %^ta; 
j^riltSk  |A-K:e8l,  and  odier  bitiirtiens  are  aSbciiied  With 
Jh    It  is  hardy  brilliant  and  virreoos  in  its  ftat%re,  liable 
:lp.be  cxdted  to  eleAricity  by  friftion,  fufceptible  of  a  fine 
fdifli.     Its  fpecific  gravity  varies  in  different  pieces  ;  in 
it  was  1,259  ;  it  is»  in  others,  1,744;  and  fome  fpe- 
float  upon  water.     It  bums  with  a  greeni(h  flame. 
Ibj  it  not  be  bitumen  in  union  with  a  very  imall  propor* 
HioD  of  add  ? 

{   IIL   Ambergris  and  Copal  are  two  fubdances,       6. 
!||j|iidi»  tlioogh  not  properly  of  mineral  origin,  yet  greatly  Am^'S"** 
die  modifications  and  combinations  of  the  bitu- 


.  Ambergris  is  a  grey  or  yellowifli  brown  matter, 
Jjff^  black  fpots.  It  is  found  in  the  inteftincs  of  fperma- 
gB&jwliales  in  a  ftate  of  fickncfs,  or  in  fmall  rough  lumps 
flgatiiig  in  the  fea.  Its  hardnefs  and  confiftency  arc  the 
jhMU  in  wax  ;  its  frafture  is  earthy ;  and  it  generally  con- 
l^ni  bones  of  fifhes,  or  beaks  of  birds.  It  is  without 
tpftCy  but  has,  when  heated,  a  Arong,  agreeable  fmell.  A 
npttla  heat  foftens  it,  as  wax ;  but,  by  a  fbong  heat,  it  is 
ioihaied  ;  and  it  then  bums  away,  if  pure,  without  leav- 
jqr  a  reiidue.  Its  diftillation  yields  an  acid  phlegm,  a 
.volatile  lalt,  an  oil,  and  a  black  glidcning  refidue  ;  fo 
d>at  it  may  be  regarded,  as  a  fort  of  bitumino-animal 


CpPAL  is  a  fubftance  of  a  yellow  colour,  faintly  glif-    ^J' 
teoin|^9   imperfedly  tranfparent,    confiderably  hard  and 
Uttky  apt  to  break  with  a  conchoidal  f  ra£lure.    Its  fpe« 

Bb  ;^  cific 
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Book  Vllicliic  gravity  is  from  1,04  ta  1,062.  It  is  taAdeft,  ud 
^*^"\  while  cold,  inodorous.  When  heated,  it  bums  with  tt 
yellow  flame,  a  white  finokc,  an  aiomatic  fragraiK«i 
leaving  a  carbonaceous  refiduutn.  It  often  contains  infcdi. 
It  is  of  vegetable  origin  ;  and,  as  it  fliould  fceta,  of  IQ 
acido-bitiimiaous  chanu^cr. 


• 

wp9imds9  Umpmm  Frimiples  of  VigetahUs.  ^       39  x- 


■  •  »!•    ■.-,■ 


SECTION  FIFTH, 


Hose  pahts  which,  though  themselves 
tfpounds,  are  considered  as  the  compo^ 

«T  PRINCIPLES  OP  VEGETABLES. 

,  VEGETABLE  fubAances  are  compounds  of  calo-BonKViii. 
jht,  water,  air,  earths,  alkalis,  and  metallic  matters.  ^^^*^^'^\ 
le  energies  of  vegetative  life  and  organization  ela-  Enumen. 
thcfe  elements  into  a  fytcits  of  compounds,  which 'i*^"J^e^*^|jt^* 
a  condderable  degree,  iimple  in  their  form,  and  in-  Principle* 
in  the  union  of  their  component  parts,  and  which  bics. 
een  denominated  the  immediate  principles 
GET  ABLE  s«    Thefc  are  Extra£t,  Mucilage,  Sugar, 
b1  Salt,  Fixed  Oil,  Volatile  Oil,  Aroma,  Camphor, 
BaUam,  Gum-Refin,  Feculum,  Gluten,  Colouring 
,  Gum  Elaftic,  llie  Ligneous  Part. 
IXTRACT  b  the  firft  of  thefe  immediate  principles        r. 
iiaMis*    The  juices  of  plants,  obtained  from  them, 
chanical  preflure,    by  the  fimple  infufion  of  the 
1  a  liquid,  or  by  its  deco£lion  in  boiling  water  ;  in« 
d;  and  at  laft^evaporatcd  to  drynefs;  afford  a  dry, 
matter,  {lightly  dcliquefcent  in  the  air,  and  foluble 
■r,  which  is  the  Extract.     This  matter  yields 
ciDatioD}  an  acid,  a  fmall  portion  of  ammoniac. 
Be  oil*     It  abforbs  oxygen  from  the  atmofphere, 
xinoes  gradually  infoluble,  in  confequence  of  this 
bo.     It  has  conftantly  a  tendency  to  take  up  more 
I  firft  proportion  of  oxygen.     Its  component  prin- 

II  b  4  ciples 


Kxtrak^v 


r,  ctnpvutnt  PrmciflM  9/  ^efttnUn, 

sre  nrbon,  hydrogen,  ruAt,  aad  oxygen.    Tl* 
of  acacia  and  h)-poci(li*,    i:>|ntiin,  liijuonc«-jwK*,   il 
Jk  CKboB,  &CC.  are  sxTSACTfi.     I^ir  prrparui&n 
HM  difficult,  and  may  be  managed,  eicher  in  the  gr--,'' 
^vav,  for  ihe  purpofcs  of  extenfcve  commerce)  or  in  {nui> 
leririak. 

II.  MuciiAGK  is  another  of  ttiefe  Immediate  W* 
jpirt  of  Vegetables.  It  is  viTcid  and  mfiptd.  It  aflvrdii 
by  dirtillation, — pyro-mucous  acid, — a  targ?  prnponion 
<aS  water, — a  fmaH  poninn  of  a  brown,  diicic  oil,— »irf  » 
■ahrture  of  carbonic  acid -gas  with  gaB-hydrogen.  It% 
ichible  in  water,  whether  hot  or  cold ;  i(  doei  nM  ifr* 
ibib  oxygen  from  the  atmofphCTc  r  tlcficcafion  gi»ci  it  At 
hard  and  brittle  form  of  gum.  Iteitifts  in  the  roort,  iin^- 
tender  twigs,  in  the  leaves — of  pf ants,  ft  i«  obt^acl  '^ 
expreflion,  from  the  hark  of  trees.  Tlieir  fibres  are,  during 
growth,  conne£led  by  it.  The  roots  of  tnallows,  miffltf 
mallows,  and  comfrey,  the  bark  of  tlic  chn-rree,  thefiti 
wf  flax  and  of  quinces,  &c.  afford,  by  maceration  in  w«t(f, 
vifcous  fluids,  wliicli  evaporation  dries  and  hardens  inW 
theflatcof  Gums.  The  gums  of  the  plnm,  the  peadt 
xnd  the  rherry-trec  ;  Gum-Arabic,  Gum  Senegal,  Cfli.  . 
Adiaganth,  fubiluncea  fufficienlly  known  in  commeirtl 
are,  ali,  of  this  charafter  and  origin.  Treated  wi*  , 
Nftrie  Acid,  mucilages  and  gums  atford  exaHc  acid. 

III,  Sugar  is  well  known,  as  an  iinmodiate  prinr'- ' 
of  Vegetables.  It  is  very  cxtenfively  diffufed  throof;^'"' 
die  vegetable  kingdom.  It  is  commonly  obtained  by  pnr.- 
iiirc,  and  a  fubfequent  procefs  of  purification,  ftfltn  !-■ 
Arunia  Saccharifera,  and  by  dificrent  proceII«,  ftotn  l** 
jyice  of  the  maple-tree,  and  from  the  roots  of  the  bw^trf 
Ac  psr&ip.-    It  may  be  procured  alfo  from  (he  fciA  { 
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iiA9:Oc€tsna  of  ivers  flowers.     !n  its  pure  ftate,  b?»«'vi'^ 

-  it- of  fin  agreeable  poignani  talle,  cryAallizable, 

■4ennentibl<:i    aiid, — bui  for  its   fufccptibiltty   of 

ttioD,  and  its  rapacity  of  affurdhig,  by  a  proper 

It,  alcohol, — in  other  rcfpefts,  very  little  fiiS^ 

n  mucilage.     It  is  a  compound  of  catbon,  widi 

a,  »ad  oxygen.     It  dilFera  from  mucilage  in  con* 

k  'fin^Ucr  proportion  of  hydrogen,  and  in  having 

iaa  of  azote  in  its  compofition.      It,  theti:fore, 

ittnfboxygra  from  the  ntmofphcre,  nor  yield* 

iac  by  dinillatlon.     It  k  one  of  the  moft  common 

of  mk  and  luxury.     In  its  ordinary  date,  it  ufually 

4y  decofnpo(hion,  in  the  retort,  a  refidual  coal 

mttaini  a  fmall  portion  of  carbonate  of  potadi : 

•.-wBaotx  of  the  fire  forms  from  its  principles,  dur- 

ptecoft,  a  portion  of  pyromucous  acid,  and  of  cm- 

litic  oil.    TTie  procetTes  for  the  preparation  of  the 

I  tftm&mtrci,  mUI  he,  hereafter,  more  particularly 

SftSKTiAL  Salt  compichcnds  all  thofc  vc'^etable  *■  . 
hichtmvc  been  already  enumerated  and  dcfcrilied, —  Sale 
iS)  (be  gallic,  the  malic,  the  benzoic,  the  tartareouE, 
BO)  the  camphoric,  the  pyrotartareous,  the  pyro- 
^  tbt  pyroligoeoui,  tlie  acetic  acids;  fo  many 
nda  whicii  have  for  their  bafcs,  hydrogen  and 
■  iMJItd  in  varions  modifications,  and  joined  to  the 
A  aadi6er,  oxygen.  Thefe  Acids  arc  obtained, 
tatieOt  from  mod  other  vegetable  matters.  Tiiey 
MBpobble  by  fire,  mutually  fufceptiblc  of  convcr- 
m  aae  «aolbcr,  and  all  reducible,  in  an  ultimate 
'.,  IP  water  and  cu-bonic  acid.  Alialii  are  alfo  ob- 
ln»  fifUMi  Tegttflblei,  at  is  well  known,  in  par> 
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BooKViiLticular  circumftances.    Etch  nefotra!  fehi;  ibniKd  hf 
^*^^^J[-  combination  of  the  alkalis  with  mineral  acids,  art 
from  a  variety  of  Tcgetables.  j 

.,  V.  Fixed  Oii>  IS  a,n  immidiatt  prineipk  in  At 

rixcd  Oil.  pofirion  of  many  vegetables ;  and  may  bo  obtuncd 
rate,  from  tbem.     It  Is  thick,  mild,  inodocous.    It 
when  reduced  to  volatilization.   Widi  the  alkalis,  k 
foaps.     By  the  contafi:  of  air,  and  the  abforpCiofliof' 
gen,  it  is  thickened  and  concreted.     Abforbing 
alfb,  from  the  acids  and  the  metallic  ozydes,  k 
from  tliem,  the  fame  changes.     It  is  eafily  combofiUUf^ 
and,  when  burnt  with  a  fufficien^  quantity  of  ak, 
naturally  to  the  produ^Uon  of  water  and  caibomC 
lliis  laft  efFe£t  takes  place,  very  remarkably,  m  lidlM^ 
matches  made  widi  oil,  in  which  the  match  is  aAeA 
by  an  internal  current  of  air,  as  well  as  by  air 
it  on  all  fides.     I'his  oil  is  mixed  with  a  mucibge 
Scheele  has  called  the  Afild  Principle  of  Oils.    Itt 
llituent  elements  are  carbon,  hydrogen,  and  a  fmall  frtP 
portion  of  oxygen.     It  differs  from  the  preceding  vegettiK"'] 
hies,  as  containing  a  larger  proportion  of  oxygen.     Thcfe*^ 
n.xtd  Oils  arc  applied  to  a  number  of  well  knownnfer 
in  domeftic  ceconomv.     A  heat  more  intenfe  than  thitiif 
boiling  water  is  rcquiiuc  to  volatilize  them  ;  and  it  tt  odj' 
after  being  heated  to  volatility,  that  they  take  fire  and  boift^ 
— ^"J'hcy  never  flow  from  the  furfaces  of  vegetables;  !■(' 
are  contained  in  the  kernels,  the  pippins,  and  die  taeH^ 
live  feeds.     They  are  extradled  by  pounding  and  fqueoi^'^ 
ing.    In  tlie  air,  they  become  rancid,  and,  indeed,  undogt 
a  general  change  of  properties. — By  trituration  with  fial^ 
and  foda,  they  afford  a  medicinal  foap.     They  combioV 
witli  the  weak  acids,  to  form  peculiar  ibaps.    llic  inami^ 

lutnni 
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:()ufly  blackens  thefe  fixed  oils,  and  Book  viiL 
i-i  ihem  as  are  of  a  dry  nature.  The 
."  caibonic  acids  a<a  upon  them  with  but 
^  iicfc  oils  diffolve  fulphur^  with  the  affift- 
liiFig  heat.  Of  the  pure  metallic  fubflances, 
U^lnable  only  with  iron  and  copper.  With 
ixyJes,  however,  they  form  tliick,  concrete 
,  of  a  foapy  appearance.  They  diflfolve  the 
ubftances, — particularly  amber,  with  the  aid 
^  by  this  folution,  form  a  fim-^  grcafy  var- 
es  not  readily  become  dry.  The  moft  re- 
cies  of  thefe  oils,  are — pure  fixed  oils  which 
atioa  to  the  gradual  influence  of  cold,  fuch 
es,  (hI  of  fwect  almonds,  oil  of  rape-feed. 
Us  not  fix  able  by  cold^  fuch  as  lintfeed  oil, 
ul  of  carnations  or  p<>ppy  feed,  oil  of  hemp 
concreted  vegetable  oils  which  are  called 
eriy  among  which  may  be  diftinguifhcd — 
f,  exuradied  from  the  cocoa-nut,  butter  of 
Chinefe  produAion,  vegetable  wax* — In  the 
idicine,  Hi^k  fixed  oils  arc  applied  to  a  great 

vpofcs. 

TILE  Oils,  named  likcwife  Effentiai  Oils  a, 
able  of  liquid  fixity,  in  a  feparate  ftate.  ^'°^"^*^*^^^' 
ftrong  aromatic  fmcU  ;  diflillable  by  a  boil- 
f  zipAd  to  the  tade ;  and  much  more  com- 
be Fixed  Oils,  They  exift  in  almofl:  all 
;,  They  are,  in  thefe,  cither  diiFufed  through- 
;  plant»  or  only  in  the  root,  or  confined  to 
n  the  (eaves,  in  the  flowers,  in  the  rind  of 
1  the  feeds.  In  fome  plants,  the  volatile  oil 
IQ  otberSy  in  larger  quantity  ;  This  oil,  it\ 


.'*■  * 


Bomviii.  different  plants,  varies  in  confifteacy,  in  colour,  is 
\  yity,  in  taile  and  fmell.  It  is  extnAed,  either  iijr 
xo  which  cafe,  it  is  called  Effence^  or  by  diftiilstion. 
^ils  arc  adulterated  fomctimes  by  Tanous  flaoed 
vrbich  is  indicated  by  their  ftaining  paper,  *  bftcm  bj 
of  turpentine,  eallly  detecfted  by  its  ftroi^  afid 
finell.  By  moderate  he:gt,  VolatUt  Oib  are  depM^ 
their  fmeil.  In  the  air,  they  thicken,  and  «le 
converted  into  refins.  In  this  inipiflatioti»  diey  skc 
to  depofit  cryftals,  like  thofe  of  fublimated  oafli||^ 
— ^as  was  obferved  by  the  younger  Gtofirey,  ia  Rg|U^ 
the  volatile  oils  of  mother-root,  marjot^m,  mnd  tt^H/ff 
tine.  They  combine,  though  not  very  read3bf»  j^HH 
lime  and  alkalis ;  forming  by  the  combixladoo^  |]|i>6iMp 
fiances  which  are  named  Saponula.  With  iuIpliHi^ 
form  thofe  compounds  which  are  called  BaMamt  ^ 
phur,  and  are  decompofable  by  heat,  which  makcHhM 
give  out  fulphurated  hydrogenous  gas.  Tliey  •re.,|||) 
dcred  foluble  in  water  by  the  addition  of  mucihgpJM 
Aigar.  l^iey  arc  ufcd  in  medicine,  as  {limulants,  Mil.l9 
antiicptics.  Their  decompofition  by  combuftion  io  1^ 
or  by  heating  in  cloic  vcflels,  proves  thefe  FoLniU  (Xkit 
condfl  of  hydrogen  and  cuvhon,  combined  in  peculiar  M* 
difications. 

^  Vil.  Aroma  is  another  fubftance  }^culiar  amoi^  AA 

wlkicli  are  called  the  Immediate  Principles  of  Vegadkk 
It  is  plentifully  difFufed  in  the  vegctabl<^  kingdom  ;  dMMfil 
in  Ibmc  plants  more  abundantly,  in  others,  more  Qiiii^j 
in  fome  in  a  (late  in  which  it  is  more  fixed,  in  odienb-ll 
as  CO  be  more  fugitive.  It  is  difcngaged  from  any^  pkl^ 
by  a  very  moderate  heat.  The  nfual  praftical  iiieui;i| 
procuring  it,  is  by  diftillation  in  a  water-bath,  firtxntvMk 


.Iroma. 
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ipovrSi  being  received  in  a  cold  capital,  are  there  ccn-BooKVllI. 
sdi  ^  ai|d  thence  conduced,  fluid,  into  the  receiver., ^'^^'^'^ 
prodiift  is  a  pure  odoriferous  water,  known  by  the 
5  of  Effintial  or  DiJlilUd  Water.  This  liquor  is  to 
oiiifidered  as  a  folutlon  of  the  odorate  principle  in 
r.  By  heat,  it  foon  lofes  its  odour,  and  becomes 
£Hy  infipid.-^The  pure  volatile  Aroma  i^  a  fub- 
d^lf  which  the  intimate  nature  is  not  perfcflly  known. 
i^  it  may  be  a  peculiar  gas  ;  perhaps  only  a  parti* 
r'^ipzeoos  modification  of  fnbfiances  prcvioufly  fami* 
br^die  chcraift.  It  is  nearly  allied  to  Volatile  Oils,  and 
M\o  ht  ahvaySy  in  greater  or  fmaller  quantity,  pre- 
iilithekn.  It  combines,  alfo,  with  alcohol,  fixed  oils, 
miitfpx.  It  isfometimes,  evidently  of  an  inflammable 
it^''  A  feri.e$  of  experiments,  to  afcertain  its  intimate 
i^  fa  very  much  to  be  defired. 

[BL  Camphor  is  an  immediate  principle  of  vcgc*  %. 
|^''#hjch  is  now  known  to  exift  in  many  different  ^*"H?^^* 
B-  Kt  it  a  white,  concrete,  cryftalline  matter ;  of  a 
mftifteaQd.  fmell;  highly  volatile,  combuQible  with 
)^  fillldble  in  a  large  proportion  of  water,  in  alcohol, 
^iMier.  It'exifls  in  many  volatile  oils.  It  is  mod 
iooly  extra&ed  from  the  leaves  and  wood  of  a  fpecies 
mxlt  the  native  growth  of  China,  Japan,  the  Ifles  of 
p(|f'Siii09lra,  Ceylon,  &c.  It  is  obtained,  too,  from  the 
iiCAc  dnnamon-tree,  from  2^doary,  thyme,  rofemary, 
JMjguny  odier  labiated  plants,  either  by  didillation  or 
Hfc;  It  it  thought  by  chcmiils  to  be  a  principle  in  the 
HIKoa  of  all  highly  odorous  plants  which  contain 
IbMJp  Tbe  oriental  tree  from  which  it  is  mofl 
^UttftMUkMAt  contains  it  in  fuch  abundance,  that  the 
oCtbe  woodt  often  gives  it  out  in  large 

tearft 
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■hbRVin.fsars  of  great  ptiriiy.  The  tlifiKIation  of  ilic  root*  oT  i 
sicT,  V,  pjjj.fj  yf  (],jj  jj^g_  „.i(jj  waier,  in  an  alembic  of 'Irotii 
vcR-ii  with  a  capital  containing  rojiei  ofYicc  draw,  af 
the  camphor  fubliniated  in  fmall  gT'^yiftl  grains'  '« 
unite  into  larger  pieces.  This  is  cmAe  camph'ir,  \v!ii 
to  be  purified  by  fiihlimation  in  a  balloon,  wiih  rh. 
lion  of  an  ounce  of  lime  for  every  pound  of  tin-  i 
camphor.  It  cryftaliizcs  in  herngonal  plate*  with  a 
in  the  midiUe.  An  ordinary  fummer  heat  is  fufficlc 
Tolarilizi;  it.  In  evpofure  to  the  air,  it  is  cntirel] 
and  diflipated.  Its  fmell  is  flronger  than  to  be  endnr 
perfons  whofe  nerves  are  very  irritable:  It  is  folublt! 
in  a  large  proportion  of  water  :  It  bums  on  the  ftufi 
Uiis  fluid ;  fmall  pieces  of  camphor,  when  put  into  ¥ 
move  round  till  they  are  dilTolved,  ^slrh  a  forr  oFn 
men t,  thai  fcems  lu  dejiend  on  eieflricily,  and'n  I 
ftoppej  only  by  touching  the  water  with  foibe 
which  mav  a£i,  as  an  olei5\rical  conduiftor,  Ac\is  ■ 
concentrated,  dilfolvc  camphor :  tlie  fulphuric  acid 
ducing  from  it,  with  the  aid  of  heat,  a  red  folu 
while  the  folution  produced  with  the  Nitric  Acid,  it 
low.  Tlie  Camphoric  Acid  already  defcribcd,  WU 
obtained  by  M.  Kofcngarten,  in  confcquencc  oftfaet 
lation  of  nitric  acid  upon  camphor,  for  eight  tinM 
ceflivcly.  Muriatic  acii!  gas,  fulphureous  acid  gas, 
ric  aclil  gas  diffolve  camphor  :  but  the  infufion  of  \ 
into  thefe  folutions,  feparates  the  camphor  in  fl 
Tliefe  lolulions  are  alfo  precipitated  by  alkalis  and  li 
tciTCne  fubllances.  Both  tlie  fixed  and  the  vobdi 
dilTolve  camplior  :  Ami  thefe  folutions  afford  by  co 
tryftaili-Aations  in  a  vegetative  form,  fimilar  to  diofe ' 
are  produced  from  muriate  of  animo 
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lown  ,to  be  foluble,  likewife  in  alcohol;  and  this  book  VX II. 
xzSpxiSy  too,  a  fort  of  vegetative  cryftallization.  S"^^*"- 
or  is  ufed  as  a  powerful  ftimulaat  and  aniifeptic  re<- 
n  medicine.  It  is  given  in  a  triturated  prej^aratlon 
Ws  of  cggSy  fugar,  and  gums,  in  oil  of  camphor,  or, — 
raal  applications  to  gangrenes, — in  camphorated 
if  wine.  Its  intimate  nature  is  not,  indeed,  very 
latly  known ;  but,  it  is  without  doubt,  a  combina- 
hydrogen  with  carbon,  in  certain  peculiar  propor- 

Resik  is  a  vegetable  matter,  foft  or  dry,  fcarcely       9- 
:i  combuftible,  foluble  in  alcohol,  but  not  in  water ; 
r  ilterable  by  acids,   hardly  fufceptible  of  union 
kalis ;   obtainable  from   an  infpiflated  volatile  oil, 
vhich  it  feems  to  differ— -only  in  pofiefling  a  larger 
tioQ  of  oxygen.      The  principal  fpef:ies  of  rcfins, 
foUowing :  Balfam  of  Mecca^  Judaea,  Egypt,   or 
.Cairo;  liquid,  bitter,   and  of  a   high  lemon-co- 
Iropping  naturally  from  a  tree  named  Amyfis  Opo- 
Wit  which  was  little  to  European  Naturalifts,  till 'its 
Tf  by  M.  Forikahl,  in  Arabia  Felix  : — Brown  or 
hsUfam  of  Cojiahu^  the  produce  of  the  tree  called 
n^ » or  Cofiaifera  r^^Turpentlne  of  Chio  which  runs 
he  Cuipentine-tree  that  bears  pill:achio-nuts, — and 
white  or  yellow  colour  inclining  to  blue  :  Fenctian 
giSaii  twrptntinet  which,  either  alone,  or  in  union  with 
idly  is  die  moft  commonly  ufed  in  medicine.     The 
fihifir^ei^  obtained  by  piercing  the  veficuls  of  its 
kdie  fordlsof  Switzerland,  and  known  in  commerce, 
naie  of  turpentine  ofStrafburgh  : — Pitchy  the  juice 
JOnm  Picea^  procured  by  incition  from  the  bark  of 
liGsl^tt  the  relin  of. that  pine  which  bears  foft  ap« 

pics. 
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■•UK  vni  pies,  obtained  by  notching  tfac  trcr  cowaid 
^SfccT.  V.  fgdij^g  troyglis  to  receive  rfie  refttv  while  il 
mahaca,  gum  el*mi,  gttm  anivtiet  \aC%af.,^}ua 
known,  and  liicle  ulad:  Alafiic,  a-iubftaoce  il 
rinaceoiis  tears,  faintly  odoratc,  which  dHUs  I 
turpentine  tree,  and  is  uled  in  drying  ^aiiul 
aftringCQt  and  aromatic; — Sa/idarac  obtained  ft 
jjinipcr-irec,  in  white  tears,  more  iraiifpatiefx  dau 

#  of  "inallic,— and   uftni  in^  powder,    to  preveoi  inl 

finliing  into   paper  from  whiili  ibe  exterior  coal 

■  Gie,  hafi  been  fcraped  away  :  The  grvenilh  r^m  »f 

acam   obtained  by  int^ifion   from,  the   tree  oi  At 

I  nanic:  LabdarMn,  a  blatkifti   fubllance«   ibcnS 

,  fpecies  of  ciHus  which  grows  in  Cu^ia  :  Drog^ah 

extradted  from  the  Dracxna  Dri7ca  a.aA  foirtt  odl 
of  a  kindred  nature.  All  rhefc  refms  are  eoni|ini 
extern,  fuperaddeJ  to  a  previous,  oleaginous  ^onipc 
kydrcgen  ^\A  caihn.  They  arc  applied  to  dmn 
Medicine  and  in  the  Arts-  ^ 

Bsir.m)  ^-  The  Chemifts  diftiaguifli  by  the  natneoCAM 
a  few  fubilanccs,  immediate  prinapla  of  Vigim 
-which  rcfin  appears  to  be  united  with  BenntiC 
Benxoin,  a  matter  in  white  tears  which  is  inipt>tl 
Europe  from  the  kingdom  of  Slam,  and  the-  '\QxnA- 
matra,  is  of  this  charailer.  Such,  aifo,  is  the  Sn 
Tola,  Pent,  and  Cariliagtna,  which  fiowsfpoottfai 
Tohifcra,  and  is  brought  to  Europe,  in  cocoa-DUiA 
yellowiih  tears,  or  in  fluid  llate.  The  Sierax  Ca 
a  product  of  the  oriental  plant  Llquidamir*r,  wte 
formerly  imported  into  Europe  in  reeds,  btV  iBNl 
ufually,  in  loaves  or  irregular  malTes  of  a  nnkH| 
coloir,  -with  afeir  tean  laBeEniMiH 
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aon  pkulant  burU, — it  anoiher  ftmilar  balTam. 
MMKHC  acid,  one  of  chc  component  psrts:  of  theic 
die  tiaCure  bas  bcco  already  explained.  Tbcir 
DcqJes  arc  bydrogeni  carlxia,  aod  oxvgen. 
>UM-REtiH  is  a  concrete,  vogetaUc  juice.  '">?«- ^.^J^ 
hMe  in  waia.  With  water,  and  with  vioejjar,  tt 
brtof  onuUioa.  Inalcohol,  it  dill  is  more  Soluble. 
HK  Sow  natuially,  like  Relin,  from  vegetables  : 
to  be  obtained  by  bmifing  ihetr  veiToU,  out  of 
comes  in  a  white  or  varioully  coloured  juice,  of  a 
MtT)  CDpic  or  Ie&  refemhling  that  of  garlic.  They 
ooofiQ  of  rdin  mixed  with  Exirafiivt  Maittr' 
>wing  arc  the  mol^  important  fpecies  ; — OUbatmm 
I  of  yellow,  ttjnfparent  tears,  of  a  flrong  difa- 
itDcU  ;r~-Galianhni,  a  fcclid  juice  of  a  brown  ycl* 
Mir  and  n  naufeous  fmell,  procured  in  Arabia,  ta 
irf  at  ibe  Cape  of  Good  H<ipe,  from  iocifions  in 
BOUS  plaoi, — ihc  Bubin  Gatbanum  of  LiorUEtU  j— 
f,  a  fobfUnce  of  a  blackilh-giey  colour,  a  ftroug 
SneUt  and  a  bitter  and  veiy  acrid  tafle,  which 
BB  Alqipo  and  Sinyma,  and  is  exrra^ed  from  the 
Oed  fay  Ltnneus,  Canvolvetui  Scammoma  :  Gum- 
iredow,  reddilb  matter,  without  odour,  of  a  Aroag, 
nofive  lade ;  whidi  comes  from  Slam,  China,  and 
I  of  Ceylon  ;  anJ  is  [here  cxtra<£ted  trom  a  large 
ed  Ct^ilatH-PuUi  with  which,  however,  wc  ate 
s  »ajaaititcd ; — Eu/tborbium,  a  matter  in  j-cllow 
<  ■  orioDt  ajipearance,  and  without  fmcU ;  ol>> 
t-JDcifiao  from  ihe  pUiit  Eujtfiarbium  in  AbyfUiua, 
loi  Matuitania .  exceedingly  acrid,  and  even  dao- 
Rlive : — yija-ftei'iia,  a  fnbdsnce  lo  loaves  or 
f|,«C  a  foetid  fnicllt  a  bitter  t^e,  i 
Cc 


,  aud  in        ^^J 
the      ^H 
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Book  Vitidie  whole,  naufimffly  di£igfteabfef  4ht  fpoduoe 
^^^*    'root  of  a  ferula  of  the  province  of  Cbimwtma  ia 

which  Limiaeus  has  named  jJffia^finUk'^  \\1lm^ 
juice  of  a  dark-red  or  brown  colour ;  Itesr  to  die 
obtained  by  incifion,  from  the  leavetfof  ibe  alMS-liie; 
and  ufed  in  medicine,  as  a  purgative  -nmeif  «f  gi 
ficacy  \'~'Myrrhy  a  matter  in  the  form  4£  iBSsa,  dFa 
liant  appearance,  of  a  (Irong  but  agreeable  fneUylai 
die  tafte,  and  in  die  fraAure  of  the  teass,  eiJiiikiug 
lines  of  the  form  of  a  nail :  It  it  obtained  fiom  ^gjfi 
and  Arabia,  und  is  ufed  in  medicine  and  iui^geryt  *  ^^ 
hiuiant  remedy: — Gum*ammomaCf  a  fuUlaaoe wUikiii 
get  from  Africa, — ^fometimes  in  toars*— ioternally,  vAfe^N* 
externally,  yellow,  often  in  mafleBrefemblingtiiofrafihai 
zoin :  It  is  thought  to  be  extrafted  from  an  «inbeBM» 
plant.  »   >'    -1 


>i-         XII.  Gum-Elastic  appears  to  exift,  ai  an  a 
tic.    'firineifikf  in  many  vegetables ;  is  remarkable  fer  tha 
dlity  and  elafticity  which  it  retains  when  dry  ;  yicldi  • 
moniac  by  diftillation  ;  when  burnt,  diffufes  a  fbetidoii 
exifls,  at  firft,  in  the  form  of  a  white,  ladeoos  fluid, 
paffes  into  the  (late  of  Gum-ela(lic  by  abforbing 
from  tlie  afmofphere.     It  is  known,  alfo,  by  die 
Caoutchouc.     It  is  extraAed  from  a  tree,  the  growdi  iif 
rious  parts  in  America,  by  incifions,  penetnting 
die  bark,  to  the  wood.    The  juice  is,  at  its  firft 
white  as  milk,  and  infufferably  foedd.     Condeofed  i 
(hofe  botdcs  in  which  it  is  feen  in  this  couatry,  it  i 
terable  by  water,  fubjeft  to  be  difcoloured  i^  the 
pf  alcohol  aided'  by  a   boiling  heat,  decompo&ble 
ftrongly  concentrated  nitric  acid,  foluble  bjr  volatik 
with  the  affiifamce  of  a  gentle  heat— *FroiB  die 

2  wl 


accuratie^  ctiemical  analyds  of  this  fub-BooR  viil 
iwlucfa  WM  made  by  M.  Bemiaixl^  it  feems  to  con- 


hydrogen  add  carbon,  with  perhaps  aa  addition  of 

i"  y  JQIL  FecUlum  exifts  in  A\  white  and  brittle  parts  of  ^%* 
I'tgilaUia,  partjcnlariy  in  tuberculous  roots,  and  in  the 
<£  gnnuneous  plants.  It  is  a  pulverulent,  dry, 
iniqiidy  combuftible  matter.  It  yields  by  diftilia* 
|H9  a  Ivge  proportion  of  pyro-mucous  acid  ;  is  foluble  in 
ivaler;  forms,  with  this  liquid,  a  jelly;  is  con*^ 
by  the  nitric  acid,  into  oxalic  and  malic  add  { 
the  hftfis  of  die  nourifliment  of  animals ;  and  bo> 
Ip  widi  fiiflScient  readinefs,  a  principle  in  the  living 
body.  All  the  folid  parts  of  vegetables,  are,  more 
capable  of  affording  fceculum.  But,  fome  yield  it 
jfia  gjreater  abundance  ;  and  it  is,  therefore,  prepared  ra« 
dide  for  the  ufes  of  the  Arts.  The  foecula  of 
pocatoey  iago,  falop,   bnony,    deferve  particular 


ncfiscidum  of  POTATOE  may  be  obtained  feparate,  Fotttoc. 
||r4ll9  icafy  proceis  of  grating  down  the  potatoes,  and 
Dpm  die  grated  fubftance,  a  fuflScient  abundance 
The  fluid  takes  up  in  fufpenfion,  the  fineft 
of  die  attenuated  fceculum  ;  and,  after  ftanding 
dmc^  again  depofitcs  it.  The  water  being  now 
ofl^  and  the  fceculum  at  the  bottom,  dried; 
is  obtained  in  the  form  of  a  fine  light  powder* 
ly  prepared  by  the  peafantry,  in  the  more  re- 
of  this  country,  {(k  (larch.  It  is  made  in  the 
^fifk^me/^  by  mills,  in  which  the  potatoes  are  grated  down 
kftia  fin  of  graters  turning  upon  cylinders.  One  need 
iwiwly  obfiiwi,  that  pttatut  become  ufeful  as  an  article 

C  c  2  of 
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Book  viliof  food,  whether  roafted,  boiled,  in  bread,  or  in  pttddbl 
SccT.  V.  f^i^iy  j„  confequence  of  thdr  contaiding  fiecnliim  ialbd 

abandance.  ' " 

Briony.      The /(tculum  of  BRioNY  18  cxtraded  and  prepnod-fii 

medical  ufes,  by  an  eafy  proceft.    Take  any  qiAnlitf  4 

freOi  roots  of  this  plant;  ftrip  oflF  the  bark ;  la^^'lll 

roots  to  pieces ;  fubjefl  the  rafped  roots  to  dl6  picfc^ 

white  juice  will  be  thus  fqueezed  out,  which  will  iepMIl 

by  (landing,  a  very  fine  foeculum.     A  quantity  wUdh  tf 

remains  in  this  foeculum,  but  may  be  carried  off  by  ifitt 

ing  before  it  has  become  dry,  renders  it,  if  the  wtldi| 

have  been  negle£ted,  very  acrid,  and  violently  poiglAn 

The  repeated  dilution  of  tlie  mafs  remaining  in  die  |HI^ 

will  afford  a  new  quantity  of  foeculum,   which"  birit 

purgative,  '''^"^ 

pafa'jva.       From  the  root  of  a  very  acrid  plant,  named  AfilMl 

the    native   Americans    have,   from   time    immeflillM 

extraAed  a  very  pleafant  and  nonriihing  fteadaftt'ff 

which  they  give  the  name  of  Cassava.     They  flnp A 

root  of  its  bark,  grate  it  down,  put  the  grated  matter  ■> 

a  rufh-bag  of  a  conical  figure,  and  a  very  loofc  teiMe 

then  hang  the  bag  ujKjn  a  ftick  rcfting  horizontally  ontth 

wooden  forks.     A  weight  fufpended  from  the  bottoiii  i 

the  bag,  fqueczes  out  the  juice,  whicli  is  a  powerM  pia 

Ion.     'i'he   foeculum  is  then  waflicd,  dried,  and  paft 

through  a  fieve.  Baked  and  toafted  on  a  gridiron,  ic  ftitt 

the   6'^^^-bread :    Expofed  to  heat,  in  a  bafoQi  M 

moidciicd  with  water,  it  takes,  while  it  dries,  a  graotfiMi 

form,  in  which  it  is  called  Couac  :  The  juice  wUch  tfc 

f(|ucczed  from  the  bag,  depofites  flowly,  a  very  fine  fin 

jum  of  a  fwect  Cade,  which  is  ufed  in  paftry,  and  iiciIb 

MQuJJache. 
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^  U  «  fceculuin.  obtained  from  the  pitU  of  a  palm-*^'"'  ^^ 
>wti  in  the  MulnccEt-Iflande  by  ilic  name  of  Lan-  s,*»%->»* 
It  is  impoited  into  Europe,  from  the  Eaft  Indies.        ^' 
tu&cA  by  fpitilli\g  the  tree  (hat  aiTorda  it.     It  is 
d  ijown  ;  put  iitto  a  funnel  formed  of  the  birk 

e ;  placed  upon  a  hair-ficve ;  and  expofcd  to  a 
■  afluGon  of  water.  'I'iiis  water  palTcs  through 
1^  and  carries  with  it  the  finer  pans  of  the  pith  ; 

dy  the  fibrous  matter  on  the  Geve.    It  is  recaved 

,  ia  which  it  fooa  depofites  the  fceculum  fuf- 

!l  is  then  decanted  oS;  aod  the  moili  ia- 

't  palled  through  fmall  plates  perforated  v^ith  holes. 

ich  it  takes  a  granubtcil  form.  It  is,  then  diieJ 
[  die  action  of  whith  gives  a  reddifh  colour  to  the 
I  of  the  grains.  In  this  grunuSated  form,  is  this 
»■  twoughl  into  Europe,  tt  makes  with  milk, 
Bf  white  wine,  foups  or  a  fort  of  pap,  which  arc 
I  ligbl  and  highly  nutritious,  to  perfons  who  are 
t>  to  be  incapable  of  taking  other  food.  It  is  ufed, 
\  pufldiags. 

ifaatlmm  tf  Wheat,  has  received  the  name  of   Wlint. 
.  .Every  ear  of  wheat,  freed  from  the  chaff,  con- 
kdUtt  parts,  a  fatuikm,  a  gfuttn,  and  a  portion  of 

leKalier-  If  bruifed  to  a  powder,  wrought  into 
liind  in  tiiii  form  expofcd  to  the  action  of  water 
[from  t*  cock  ;  wheal  will  impregnate  the  wateK 
.fine  white  matter,  from  which  it  will  receive  the 
ud  coofiOency  of  milk.  This  whitening  matter, 
tot  will  flowly  dcpoGte  by  DaoUing  :  and  this  is  the 
Rof  wheat.  It  is  exireinely  fine,  is  foft  to  the 
Md  bw  no  fcntible  tafte.  Ic  forms  always  more 
BC'liaU'  of  the  flour  or  powder  of  whcoi.  By 
C  c  3  (icatmcDt 


4<5tf  Cmpounis,  cmponent  Prii^ir'if  ^^^^WMR^ 

BocMc  vmtreatment  ivith  nitric  acid»  it  alfbras'bxalic'adil.  'btkl! 

^JJ^;;^  alteration  produced  in  bread  by  feaveh»  ihc  mattrr 

to  undergo  an  incipient,  acid  fermentattdn.-  '   '"' 

AI)  thefe  difFerent  fcecula  are  ftift  but  compoonds  (ifVj/^ 
drogen  with  carbon.  It  is  their  tendency  to  afRxd  dW 
two  matters  in  every  dccompofition,  which  fits  tfiemfclrW 
fudenance  of  animal  life.  The  vegetables,  in  iiritoftftH 
.fiance  they  are  contained,  prove  more  or  lefs  uftAt  fiP 
food,  according  as  the  fcecula  are  more  or  lefs  cb^oa^  arf 
more  or  lefs  free  from  improper  mixture.  ""^ 

M'  XIV.  Gluten  is  another  immediate  firincffi/^  mvtgd 

tables.     Ingrains,  it  co-ex  ifts  with /orrw/jiwi,  and'^ 


fine  fubjiance.  It  appears  to  be  a  compound  of  aziM^flP 
oitrogen,  with  hydrogen  and  carbon.  As  pofleffing'aidll 
it  difiers  eflentiany  from  mod  other  vegetable  pridcifBii 
and  approaches  to  the  character  of  animal  mattcn.  '  Vft 
eUdic,  duflile  ;  feemingly  fibrous  or  membranous ;  WS^ 
luble  in  water,  imperfedily  foluble  in  alcohol ;  putieBiBtej 
like  an  animal  fubfknce ;  fubje£^  to  take,  like  amtad 
matters,  a  yellow  colour  from  tlie  contact  of  nitric  aof; 
and  affording  under  the  farther  aflion  of  nitric,  at  M 
oxalic  acid.  Wheat  appears  to  contain  it  in  a  greater  (Xth 
portion  than  moft  other  grains.  It  exifls  in  the  belt  floilr; 
in  proportion  of— from  a  fifth  to  a  third  part.  It  b  il 
containing  this  matter  in  fuch  a  proportion,  that  Ac  ftl* 
of  wheat  is  more  wholefome  and  nutritious,  as  an  ztBSk 
of  f(>od,  than  oats,  potatoes,  or  any  other  ikrinaceous  fdl* 
ftance.  The  tafte  of  Gluten'  is  infipid.  Itfwdtt'lfr 
tonifhingly,  when  it  is  expofed  to  a  force  <5F  heat,  fufr 
cicnt  to  dry  it  rapidly.  Dried  by  a  gentle  heat,  it  bcconiet 
feini'tranfparent  and  hard,  like  animal  glue,  and  bitdfai 
\^'ith  a  degree  of  noifci  and  with  a  fmooth  fradture.  In  thil 

flatCy 
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cxfaihin,  if  laid  on  a  coal,  ail  tlic  diaradVers  oFSook  vtil 
1  toauct,  cnckJcs,   dwells,  liqiKtica,  is  agitated,  wr^^ 
»  tike  a  fisuJier,  or  a,  piece  of  horn.     It  yields  by 
water,  amoioaiacai  carliortare,  an  cmpyreii- 
^  »nd  a  carbonaceous  relidiie-     By  waici,  it  is  not 
:  yeti  perhaps,  water  is  an  cfiential  priuciple  in 
It  is  Ibluble  in  the  rolationa  of  pocath 
Ihe  mineral  aciJs  aifo  diiTolve  it.     Auttic  and 
1  aitivus,  gas,  are  evolved  by  the  ai3Jon  of  the 
1  Vfoa  this  Gluren.     The  fulphuric  ami  muriatic 
:  with  it,  a  brown  tblution,  &om  which  an  oil 
»  lo  be  obtained. 
3oioU8iNG  Matter  always  accompanies theCe      ij* 
I  of  V^ctables.     It  is,  fomctimea,  foluble  in  wa-    M«tel"' 
■liuoetimes,  fubjeiA  to  yield,  only  U)  the  aftion  of 
i  OS  alcohol-     It  has  a  lendeiicy  lo  combine 
■nine,  oxydes,  &c.     It  Is  capable  of  more  or  lef> 
pibinatttin  with  the  contexture  of  all  bodies,  anl- 
|etablc.     This  colouring  matter  is,  in  its 
{^Uine,  and  moft  delicate  combinations,  utierlyun- 
^  "Hie  experiments  of  Fourcroy  and  otiiers,  have, 
;CVinccd ;    that,    by   the  addition   of  a  certain 
f  oxygen,  to  bodies  which  were  previoufly  un- 
intbetber  thefc  bodies  be  vEgetabIc  ot  mineral, — 
r.  ia  developed  ;  that  a  fecood  i^uaotiiy  of  oxy- 
vfgpcnidded  gives  a  yellow  colour ;  and  thai,  when 
A  of  oxygen  is  Itill  augraenttjd,  the  colour  be- 
But,  it  appears,  Ukewife,  that  botUs!*  entin-ly 
}  fltr^'geoi  fuch  as  meiids  in  their  pure  meiallic 
))(,Colouilcfs.    It  does  not  certainly  a^^icar,  that, 
e  part  of  material  bodies,  by  the  abfcnce  of 
C  c  4  which. 
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Booit'VlUwhich,  colour  would  be  entiielT'  talccBan-ay. 

t'"^"    '  .tain.  &«  oxi^en  cannot  be  the  onivcrlkl  colo 

though  there  be.  indeed,  ceriaiti  plueaonaeiui  t 
in  the  production  of  which)  oxygen   1 
part.  .  .  :       -      ■      l  i.-u  a; 

XVI.  The  LiGMEOi/»  Part  or  Wood  of  v<ge( 
is  the  utiivcrfal  folid  bafis  of  all  vegetable  organix 
In  hard  vegetables)  it  is  much  more  copious,  than  in 
which  arc  ibft.  It  is  infoluble  In  water.  It  affoi 
diftillation,  that  particular  acid  which  is  called— J^^ 
ligneous.  It  a^^icais  to  be  the  laft  produil  of  the  cb 
tion  of  vegetable  organs.  Treated  with  the  nitric 
It  is  capable  of  palling  into  three  or  four  different  fti 
acidity.  It  is,  however,  infoluble  in  water  and 
other  menflrua.  It  fhoutd  feem,  that  this  Ligneon 
ter  confifts  of  mucilage  united  with  an  eictraordinan 
portion  of  oxygen, 


i 

All  the  matters  in  the  compolition  of  vegetaUes,  1 
Aieiblc  to  ihefe  fifteen  Immediate  Principles.  Befor 
truth  and  generalization  had  been  introduced  into  Ch< 
Science  by  the  difcovcriea  of  Lavotsif.r,  it  wa 
known  that  thefe  principles  were  fufceptibie  of  w 
into  others  mote  firople.  We  now  know  hydn^cn 
bon,  oxygen,  and  in  fome,  a  little  azote,  to  bed! 
component  principles  of  all  vegetable  matter-     Tt* 


waUkatiom  vt  which  dide  wkvkt  a»  iiiniitiienble»~   ]r9M« vm 
(tmot  trapciflble,  but  future  inveftigadoa  and  difeovayi 
pay  iafenniiv  of  the  exifience  of  other  compounds  bcfidu 
iiolc  fifteen  in  which  v^etadon  unites  hydrogen^  caiboiv 
«7gen  and  azote  in  peculiar  modifications. 
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»aoK  viIi/xLC  Vegciables  fubftancps  containing  anyq 

>"^|         that  pattkutar  modification  of  the  compound  of  hi 

».        with  carbon,  which  forms  sugar; — are  liable, 

Oiigin  of        ,        .  „  ,  r    ■  f     , 

Akohol.  t^m  cuciimlUnces,  to  undergo  3  fencs  cti  raang 
which  this  fiigar  becomes,  JirJI,  more  I'cnfihly  pi 
nant  in  their  compoGiion,  and  is  Mfn,  dccont^Kifed 
evolution  of  its  carbon  into  carbonic-acid- gas  -,  an 
tion  that  is  always  followed  by  the  formation  of  a  m 
fomewhat  lefs  volatile  hydro-caibonoiis  compound. 
changes  take  place  in  the  heat  of  from  bb"  to  65* 
renheit.  The  prefence  of  waier  is  always  ncoc 
their  exhibiiion.  Its  dec ompoli tion  affords  that  i 
which  is  generally  wanted  to  make  the  facchajine 
in  the  firft  inftancc,  develope  itfelf, — and  aftcrw 
acidify  the  carbon  which  is  evolved  from  the  fao 
foiution.  In  confequence  of  tlus  extrication  of  tl 
bon  and  oxygen :  the  iniimaie  vegetable  (bni£bx 
inoft  wholly  deftroyed.  The  formation  of  ALCo 
the  moft  remarkable  cffe£l  that  enfues  in  the  liq 
fjf  which  the  carbonic- acid -gas  has  thus  cfcaped. 
whole  feries  of  changes  in  faccliarine  vegetable  mat 
denominaicd Spirituous  Fermentation. 
a.  Alcohol,  tlius  obiaincd,  is  a  white  liquid,  of  a 

'"  j^'^"'^ fmeJl,  a  hot  and  acrid  tafte.     It  is  conveniblc  into 
tptttnamt  of  ne^.  Fahrenheib    It  il 


Of  msthnU  t^c. 

.maft  of  fiame,  at  any  Eemperature.  Whcnboitiing.it* 
Js  I  Jargc  propoitioti  of  walsi,  and  a  portion  of  car-  v 
.  acid,  and  ditfbfcs  no  fmoke.  U  is  mifciblc  ia  any 
I'tnon  of  water ;  from  which  there  is  an  cxpulfum  of 
I  i  caloric,  while  ihc  union  lakes  phce.  It  diflblvcs 
ur:  caoftic  alhalis,  Jditjoefcent  Qtuiral  falts,  awl  many 
•?Jic  (aJn.  Krotn  vegetables,  it  e>tra^  their  volatile  oil, 
i<  rdtn,  balfsm,  u  part  of  their  gum-rdiat  and  fcve- 

5  maHiirs, 

■  adds  when  brought  iiito  contact  'w'tAi  AtcoBOL, 
bit  thrir  oxygen.  By  this  decompofitiun,  the  nature 
BLOmtoi.  ttfelf,  is,  of  courfe,  changed ;  and  it  be- 
Etbcr.     j¥!rHiiR  is  a  fluid  lighter  than  aLco> 
f  a  fimtig,  fweet  fmell  ;  of  a  hot,  pungent  tafle  ; 
piiblc  of  extraordinary  cxpanfion.    Such  is  its  vo- 
\  thBt,  if  flijied  or  Ihaken,  it  is  inflandy  diflipated. 
iQpontion,   it  is  capable  of  abforbing  heat  fo  ra- 
il fuch  energy  from  water,  as  to  produce  in 
a  a  phial  upon  the  exterior  furfaces  of  which 
wing  «THER  ii  poured, — a  degree  of  cold  fuf- 
Pfer  cong«)aiion.     £ther  b  not  alcohol,  com- 
ly  bturatcd  with  oxygen :  For,  it  is  eafily  inflamed— 
I.  Jtin^  in  the  open  air,  by  th«  coniaA  of  any  bumtng 
. ,  :ir  ;  v  ;hc  clcftric  fpark.     It  is  probable,  that  in  the 
..  :  1  r^  i.i*  Kther,  a  portion  of  the  cortibuUible  acid 
!   0  Litier^  into  the  new  compound,  together  with 
ij"  its  oxygen:  hut  that  the  oxygen  and  tb« 
i  remain  in  iheir  original  acid  combination  ; 
^        -J,  and  again  joined  in  a  new  triple  compound, 
.uipiiuric  add  is  chiefly  employed  in  ihc  prepamtioa 
;!'>eT.      Muriatic  and  nitric  sctbers  dtfplay  fomeproper- 
v  which  each  is  peculiarly  difcriminated.    MtH&K 
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BooKVlxtin  Its  gazeous  (late  maybe  made  to  pais  through 

««ct.  VI.^JjJjq^^  lofing  its  fmcU  or  inflammability* 

Alcohol  combines  readily  with  boracic  acid;  and 

Varioua  re- its  combination  with  this  acid»  bw  with  a  ereen  fiaoKi 
Akoboh  Of  Carbonic-acid-gas,  it  abforbs  a  quantity  more  tim 
equal  to  itfelf  in  bulk.     It  diflfolves  nitric  and 
neutral  falts  with  condderable  energy,— fnlphnric 
faltai  much  lefs  eailly.     It  is  combinable  with  moft  df  lb 
ammoniacal  neutral  falls     Deliquefcent,  earthy  i*hiV 
cafily  diflblved  in  it.    With  falts  of  copper,  it  huini«8k 
a  beautiful  green  flame.    Various  other  metaliic  fakatfll 
cafily  foluble  in  alcohol.     It  does  not  diflSsbe  M|plm: 
Cither  in  mafles  or  in  powder.     But,  dide  two  hdHl 
comlMne,  if  brought  into  contact,  wh3e  diey  areJNNi^ 
a  vaporous  (late.     It  adis  not  on  pure  metals» 
tallic  oxydes.     It  a£b  always  with  more  or  left 
vegetable  matters^ — detaching  into  combinationt 
felf,  the  faccharine  and  faponaceous  extrads,— «aB 
bining  with  (Hll  greater  readinefs  with  volatile  oilf 
camphor  and  refm.    The  diflillation  of  alcohol  on 
ter  bath,  with  odorous  plants,  produces  thefe  laft 
nations. 
5.  Alcohol    is   the  fpirituous  principle    of  aO 

^^"j^jf  ^'drink ;  brandy,  wine,  rum,  whi(ky,  cyder,  aleSf'&C^'k 
IS  combined  with  oils  and  raifins  in  thofe  which  are  C|M 
Drying  VarmJJies,  It  has  been  ufed  in  thermometeili  flli 
for  many  other  ufes.  It  is  a  powerful  (limalant,  bnt  Ofltf* 
fient  in  its  efficacy,  and  highly  dangerous  in  its  intempenil 
ufe.  £ther  is  adminiftcred  as  a  tonic  and  anrifpifci^  ' 
die  remedy  of  great  energy ;  though  not  always  fA 
affc£ts  the  moft  beneficial.  ' 
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SECTION  SEVENTH. 

IIPOUNDS    WHICH    ARE    RECAHDED  AS    THE  IM« 
UEDIATE  PRINCIPLES  OF  ANIMAL  MATTERS* 

kNiMAL  Substances  are,  all,  underflood  to  be  cooi'^Booi;  vill 

SsCT.VIIs 

ads  of  thefe  four  principles^— carbony  hydrogen,  oxy-  \^^/\S 
iyaad  ausote.     But,  certain  intimate  combinations  of ^^]^^ 
fefimple  principles,  prefent  themfelves,  the  mo(lftrik-o^  Animal 
^i  to  notice,  in  the  firft  analyfis  of  animal  matters. 
tiLcbcmiftry  was  improved  to  its  prefent  enlargement  of 
■|0e».by  the  difcoverics  of   Lavoisier,  compounds 
R^here*  as  in  the  other  kingdoms  of  nature,  regarded 
Baiple  fubftances  ;  and  the  following  matters,  of  which 
icdieimcai  hiftory   fl)all   be,  here,  briefly    fubjoined, 
lexonfidoed  as  the  Immediate  Principles  of  all 
md  bodies* 

L  Blood  is,  obvioufly,  one  of  the  firft  and  mod  im-  biITj 
mc  of  diefe  fecondary  principles.  In  man,  quadnipedsi 
LfciidSf  it  is  hot  at  the  temperature  of  104^  Fahr. ;  in 
quadrupeds,  ferpents,  and  Efhes,  at  the  mean 
of  the  local  {ituations  which  they  inhabit. 
ben  difcharged  from  a  blood-veflfel  into  the  open  air ;  it 
SBUCif  almoft  inftantaneoufly,  into  the  three  diflercnt 
la  of— wAi/r  firumy — red  ferum^ — and  fibrous  matter  or 
iraa«'-^Thc  white  ferum  appears  to  be,  in  fojne  (brt,  of 
alkaline  characler,  and  to  contain  oxygen,  in  an  inti* 
fie  combination  witli  it, — which  gives  it,  a  tendency  to 

coagulate 
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BuoKViil.coagulate  by  Are,  metallic  oxy<Jes,  Sec.  1'ht  nd finm 
.'or  colouring  part  of  the  blood  ii  of  the  £amc  gCDcnl  il>*, 
tore  as  ihe  white,  but  differs  in  poiTefling  in  it,  a  UrfK 
proportion  of  oxyde  of  iron.  The  6briaa  is  fponaw- 
oufly  concrefcible  by  cold,  and  folublc  in  alkalis.  Tl^ft 
properties  of  the  differcnl  parts  of  the  blood,  m>v  to 
confidcred  as  belonging  to  it  all,  in  geoeral-  l^teUood 
is  hoc  from  the  continual  decompofition  of  gas-oxyget), 
as  it  is  formed  and  as  it  paffes  through  the  veflieis ;— (i» 
Cnloric  is  thus  coiiAantly  evolved  ;  and  fubilances  wUcb 
as  they  paQcd  from  the  ftomach  to  the  lungs,  wcrcgae* 
ous  or  fluid,  are  comintiatly  falling  into  ailate  of  ixtft 
in  order  to  renew  the  folids.  It  is  probablct  that  ihc  w 
novation  of  the  bbod  by  chyle,  and  the  convenlon  of 
chyle  into  anitnal  matter,  arc  owing  to  the  A^dca^^atat 
of   a  large   i^uantity   oi  carbon  and    hydiogea  ia  the 

i™p. 

1-  II.  Milk,  another  peculiar  animal  nuittrr ;  isawUli 

fluid,  mrid,  and  faccharine  ;  a  mixture  of  rcrum,  cbccfc^ 
and  butter  i  a  genuioe  animal  emulGon.     In  the  ietvmi 
there  exiAs  an   incipient  fugar  which   is    known  br  lb« 
name  of  Saiar  of  A4:lk.     It  contains  phofphate  of  S 
in  a  proportion  much  larger,  tlian  in  any  of  the  otho': 
inours.     Tlie  Chtrfe  is  iimply  what   is  called  AOwmi^tt 
raaiftr.     The  Butter  is  a  concrete  oil  which  fccnai 
folid,  and  fqiarable  from  miii  by  motion  alone,  foMy 
confequence    of  the    abforption    of    oxygen    from 
aMiofpherc,  during  the  formation  of  the   cresni. 
ditiillcd  by  the  heat  of  a  water-bath,  afl^ords  an  if^piii 
odorous  phlegm,  I'ufcepiible  of  putrcfadion.     By  a  h«* 
Ibmcwhat  ilronger,  it  h  coagulated,  like  blood.     IndiiU' 
Jation  by  nataolifiMv  it.nSordamndf'BBaA 


fkmfimSii  rvkr'^lcivf  itknflj  Uatmi. 
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AitBrhonntr  nf  -nninnninr'  Its  rrik]iial  coal c(»tainB{iiidlBM«  ^Ott 
3of.  potqih,  xDuriBte  of  potaflii  and  calcareousi 


ia  a  ¥(iy  iiot  tempcraaire,  milk  k  liable  ito 
lAjiBto  ft.ftate.of  fpsdtuoiis  femkentatian,  in  which  a  fpi« 
JMUfedanacidare,  at  once,  evohied.    Aiioiiher'degsee'QC* 
My 'ibpaxBtiea  the  cafeous  part  in  peilicies  which  rife  to 
le^^sifiMtt.    Adds  alfo  feparatethe  cafeous  part.    Raaui  . 
^msxture  of  miik  ibrmed  in  the  ftomachs  of  calves*^^ 
ib  iht  gaftric  jnice^r^is-  employed  as  the  beft  coagnkit« 
|}.  agent,  in  the  ordinary  preparation  of  cheefe.    Hie 
iaMNor^c/AfiF  drawn  ofFfroin  the  coagulated  cafeous  part, 
lift  clarified  with  white  of  eggs  j  has  a  mild  tafte,  and  con^ 
miqaadtity  of  faccharine  matter  which,  by  a  iwdier 
any  be  obtained  feparatc.  A  pecnUar  acid,  which 
already  defcribcd  under  the  appellation  of  LaHic 
|lUii4flvelopod  by  a  fpontaneous  acid  fermentation  which 
place  in  this  whey, — and  even  in  milk  at  the  tern* 
of  80^.     Evaporation  of  the  four  whey  to  an 
of  its  firft  quantity ;  the  precipitation  of  its 
^^Mtf  by  lime-water  ;  the  feparation  of  the  lime  by 
}  evaporation  of  the  liquid  to  die  confiftency 
;  »id  the  precipitation  of  the  faccharine  part  and 
us  matters  with  alcohol ;  yielded,  in  the  laft 
'Asm  procefs,  the  pure  ia^ic  addy  in  folution  in 
The  properties  of  this  ackl  have  been  already 
tbc/acchanne  part  exifts,  alfo,  in  whey,  not 
or  the  butter.     It  is  commonly  extraAed 
ht  Switzeiiand ;  and  is  fold  under  the  appellation 
ijf  Aftlk,     It  appears  in  various  degrees  of  pu- 
ia  wAidiit  is  more  orlefsfree  from  the  intennix- 
;die  odier  ingredients  of  milk*    Heated  with  m^ 
jcafibrdsa  peculiar  compound  acid  iduch  has 

beeSn 


,^«iAi  MiTtf '^^  Iti«a>caiii|MDii|iA4^ 

.<MibiC  wdt  and  water.    Thefe,  .agsun,  a 

^  :«txio^n»  carbon,  azote,  and  oxygen* 

M^tdt.  body,  are, — to  maintain  the  heat  of 

^tAcci  the  vifcera  from  external  coU,— -as  \ 

hMTuhment  to  the  animal,  in  want,  ficknc 

V.  Urine  is  an  excrcmentitious  fiuidt  m 

cHircJ,  acrid,  and  faline;  remarkable,  for. 

%khich  it  contains  of  uncombined  phofphor 

ycoxt  of  foda,  ammoniac,  and  lime ;  ftill  tea 

K>r  containing  a  peculiar  acid,  which  has  ik 

tbnnd  in  the  other  animal  humoun.    This 

the  Liih'ic  Acii^  and  is  the  bafis of  thofe  fto 

which  are  formed  in  the  reins  or  bladder» 

called  Lithiafis, 

^  VI.  GLt7^T£NJs  anodier  immediate  pcin 

'^'^'^"*    fubflances.    It  is  eafily  feparated  by  boiling 

fplution  of  it,  cools  into  a  j#lly^    It  fooDt 

the  white  organs  of  animals*    It  is  &  gm 

drogeii»  carbon,  and  azote*    It  afoids  ^ 

V  jellies  which  are  prepared  for  the  tabic,  aqd 

mal  tAvLo.%  which  are  emoloved  In  the  arts.  > 
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d  fudance  of  rhc  snimal  body.     Albumek,  asitap-' 
I  in  iliis  part  of  the  ryftem,  is  concrcfci^Ic  by  heat,' 
Fwiiis,  by  oocydcs,  and  m  genera)  by  whaKver  affords  3 
mt  depofition  of  oxygen,  to  enter  into  it.     By  al- 
,  it  is  diSblvcd-     It  exits  in  a  fhte  of  more  or  Icli 
picte  oxygcnaiion  and  condcnbtioh,  in  the  membranes, 
I  Imilons,  the  griftlc:;,   and  all  the  white  parts  in  gen&- 
Thc  FiBRiNA  is  infoluble  in  water  at  any  tempe- 
;  contains   a   large  proportion  of   azote;  is  con- 
I,  concreted,  and  organized  in  mufcular  Refli,  which 
r  be  regarded  as  the  rcfervolr  in  which  sU  the  fibrout 
T  of  the  blood  is  depoftted.     The  mufcles  are  the 
r  fccretoty  organs  of  this  matter, 
.  "nie  Osseous   fubflance  of  animal  bodies,  ftp- 
's to  be  formed  by  the  very  copious  depofition  of  phof- 
eof  lime,  fcCTCted  ft'otn  flie  blood,  in  a  gelatinous  and 
K  patcnchyina. 


4'9 


faiAitiMAL.asin  wj^rfo^/^fubflancesithete  is  nothing 

WnmaHcoNe,  than  the  fennefs  of  the  limple  elemen- 

p'piinciple*,  die  multiplicity  of  the  compounds,  and  the 

|r  various  qualities  which  the  varied  modificalioiu  of 

£  elements,  are  made  to  exhibit.     Vegetation  and 

J  life  appear  to  be  capable  of  combining  the  princi- 

itof'Catbon,  azote,  hydrogen,  and  oxygen,  in  eveiy 

Ue  wriety  of  proportions.     If  the  complexity  of  am* 

ftand  vegetable  matters  have  fuch  limplidty  ia  dwir 

r  origin ;  it  is  furely  not  too  much  to  expeA,  that 

il  aiulyfis  may,  one  day,  exceedingly  dhniniOi  the 

K  number  of  fuppofed  fimple  filbfiances. 
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ELEMENTS  of  CHEMISTRY. 


BOOK   NINTH. 

»      • 

FPUCAtlOH  OF  CHEMICAL  SCIENCE  70  EXPLAlN-^tHE 

GENERAL  FAC7S  OF G kOLOGr,"--rHE  LAfTS  OF  FE- 

CETATlON^—rHE  FUNCTIONS  OF  THE  jfNl- 

MiL  ECONOMY," AND  THE  PRACTICE 

OF  THE  POPULAR,  CHEMICAL 

ARTS. 


PRELIMINARY  OBSERVATIONS. 

-£,  vrho,  without  previous  elementary  knowledge,  Book  tx. 
fiirveys  either  the  appearances  of  Nature,  or  the^^^    '    '^ 

operations  of  Art,  will  hardly  be  able  to  dillin-     .  >• 
their  order,  tlieir  ends,  their  connexions,  or  their  Elementary 
dependencies.     Confufion   and   inextricable  per-   ^*^^^  ** 
mnft  appear  to  pervade  all  that  is  before  him.     He 
Ac  requificc  key  ;  and  it  is,  therefore,  impoi&ble 
bim  to  read  the  cyphered  page.    Should  you 'even  en- 
to  explain  the  appearances  to  fuch  a  perfon,  as  they 
r  ;  his  want  of  the  previoufly  requifitc,  fundamental 
ledg^y  makes  it  impoi&ble  for  him  to  comprehend 
meaning. 

I  In  teififtency  with  this  general  fadl,  it  has  been  found  ;      ,a- 
pM^  whether  in  Books,  or  in  Ledlurcs  accompanied  with  piexing,  to 

t(einpt    tc 
tcaehtlM 
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^  cxhiUtioii  of  experiments ;  cYcry  attempt  to  teach  the  '\^^C'  '^^ 


'<  , 


422  preliminary  Ohfervatian- 


Book  IX.  more  complex  applications  of  Chemiflry,  withou 
,  "J'  '.explaining  its  general  elements,— is,  unavoidabl 
campieit  bairafling,  difgufling,  and  very  imi)erfeiUy  indiu^ 
oi''c^'m "  ^'"^  learner.  A  few  exaniples  would  have  tiaf^il 
iry  bcfoic  iraceil  and  enforced  the  general  truths.  In  the  maz 
rtcmmii  bciTuItiplicity  of  examples  and  great  complexity  i 
"""•  particular  tafe  ;  the  unwindings  from  the  clue  of  S 
WL-re  foon  loft  to  the  ftudcnt's  inexperienced  eye. 
For  ihcfe  reafons,  it  has  been  endeavoured  ia  t] 
work,  10  explain  the  princi 
*  ■Oheinic-il  -Science ;  wiihout  bewildering  the  resdei 
querit  and  tedious  Ji^refiions  into  tlie  detail  of  the  d 
,  arts, or  into  thofccurious  applications  of  Chemi(lry,ii 
ft  is  einiiliiycd  lo  explain  the  great  {itiGenomena  of' 
Yet,  without  the  explication  of  thefe  phocnOBie 


,f  'the  ufcs  of  life, — fuch  a  work  as  the  prefeni  w< 
;"'  egrcgioiifly  defective.  In  this  place,  thoretbre,  w 
upon  the  confideration  of — the  moft  generd  G3 
Laws  which  refpcdl  the  firoiShire  of  the  earth,  t 
(jiis  ajipcaranccs  of  the  atmofphcre,  the  changcj'jfl 
ration,  and  the  funftions  of  animal  life.  "Hie  moi 
plcK,  chemical  ans,  of  Agriculture,  Dydtlg, 
ing,  Taijfiing,  PotEcr>-,  Mining,  the  Making  of  & 
fjH,  a!fo,  to  be  here  defcribed.  The  difficult  Am 
Mineral  Waters,  comes  into  the  fame  cldfGoftfien: 
iieral  applications  of  chemlftry.  The  ans  of  B 
Diftillation,  Sugar-baking,  and  the  preparation  of 
arc  lo  be  brietly  tri;ated  of.  In  the  litatc  coaclu^r 
lion  4f  this  work. 


>^ 
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SECTION  FIRST. 


|L£  INFLUENCE  OP  CHEMICAL  LAWS  IN  THE 
rUCT^EB  AND  EXTEEIOR  APPEARANCES  OF 
HE  £A]LTH« 

[U    matenAl  Univerfe    prefeitts    itfelf   to    enlarged  boor 
m  obfervadoiii  as  an   immenfe  ailemblage  of  fyf-^^^* 
<  inAin  fyftems  ;  .each  complete  in  itfelf,  yet  con-       ^^ 
^,  by  niunberiefs  relations,  with  all  around  it:  a'™"?''*, 

^•it  •     1      •  <•       •  •  of  the  1 

IfiqlU  including  a  lets,  till  all  matet  ial  Nature  is,  in    verfc 
ifte-l^aod  rcfiilt,  comprehended  in — One  Whole. 
bf^  laws  of  diis  vaft  Univerfe,  can  be  (ludied  by  ^SfTj^j,**!. 
lipvits  inferior  fubdivifions-    We  conceive  of  it,  astarySyi) 
[fidod  into  planetary  fyftems.     Comets  are  the  only    ^ 
|ft^«f  combination  among  thefe  fyftems,  with  which 
fljvjft  any  tolerable  acquaintance.     It  is  from  the  con- 
idpo  of  the  appearances  of  that  particular  planetary 
p%.|b^  which  our   Earth    belongs,    that  all   our 
qR  concerning  the  laws  of  material  Nature,  is  de- 
ftiiiO'^  the  other  planets  and  the  Sun  around  which 
■p0i?^.;"*^we  know  little  more  than  ; — that  a  central 
f^XA-VlON,    proportionate  to   the   mafles  and  the 
fppigaf  die    diftances,    makes    the    parts    of   this 
fpy  fyftenit    tend,   in  motion,    to    their  common 
lAr^^i^ltmX^  on    the    other   hand,    tlie    continual  ef- 
i  matter  to  diflFufe  itfelf  into  its  primigcnial  atoms, 
ghout  the  vacuity  of  fpace, — opi>ofes — to  that  ceri" 
Toviiothn^^^a  centrifugal  motion,  which,  by  its  con- 
i:;J,  Dd4  tcft 


'  ■  =. 


SooK  rx.  left  wiili  the  former,  produces  tlic  diffcrcni 

\^-Y^  '11  'I'e  planeis,  in  their  orbits,  and  round  the  Sun  |J 

all  the  varied  appearances  of  tht-fc  movcaicnts, 

tiliic  of  being  obferwid  aiid  recorded  with  fui 

tnlion,  by  ihc  vigilance  of  Allronoiny, 

3-      -    But,  when  we  confine  our  views  to  the  EakTJ 
The  Eirth,         ....  ...  ,  .  , 

■ndtheliwtive  iiuiabic.  We  dilcovei  the  operation  of  a  _ 

eiiflerte '['"""^'y  of '^'^'S-     ^Ve  pctccivc — 171  atniof[dieitj4 

P"f'""l«  impalpable    fubfiancc,— a    fluid    ocean   with    i 

changci  irefticuHis  of  cold  liijLiid  matter,  Ccuding,  \^'uli  g 

wr.e    oo'jj,  ^ceCTant  motion, — a  folid  globe  i.f  which  ^ 

'         fiction,  is,  through  all  its  naxts,  conTideiahly  fi 

wiihijut  a  ftrong  force  of  impulte,  to  bg  d 

Ice,  now,  the  force  of  ^/-flyKs/^'DK,— now  an  a 

f.wwn  the  intimate  component  particles  of  fc 

has  the  name  of  Chimitai, — now  the  pcwvcrs  of  . 

i'n )-, — and  now  thofc  m)*fterious  lelations  which  ar 

Magn-:tlcal, — all  concurring  in    t!ie  vaiied  chAnga 

take  place  in  inanimate  and  utuirganizcd  bu%Ues. 

the  things  of  this  matetidl  globe  intermingieil  logc 

particularly  in  the  interior  ftruflure  of  the  Eaei 

teriiiinglcd  oficn  in  a  diforder,  of  ■.vliich  nclthcc  prd 

pe.iranccs,  nor  any  coiicdvabte  modification  of  tbl 

of  any  one  of  the  great  general  laws,  can  adbril  al 

turv  (-■(jilftalion.    liut,  above  dll,  we  fee,  that,  in  d 

niaic  contadl  of  pans,  which  takes  place  in  the  imi 

mutual  reaSions  of  <he  component  parts  of  the  &! 

of  this  tcrreArial  globe, — aiinutl  all  other  >RSa(i| 

abfoluiely  loft  in  the  predominancy  of  the  La^l 

niiilry.  I 

A-  1.  If  we  contemplate  the  solid  parts  ^^'AiVJ 

•lew  on,, diftjntS  from  the  waters  flowing  oniisfutf 
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?  aerial  matters,  circumfufed  aroiind  it ;  wc  per-  Boo*  IX- 
bc  arraaged  with  an  irregularity  of  cliftributipn,  i^  *  > 
ly   well  excite  our  wonder,  uod  fix  our  at- 

s»  Salts,  Metals,  and  the  more  ea-  5, 
fBUSTiBLE  bodies, — cither  in  tafiide^us  or  in^*,'^*'^[^ 
ggregation,  or  elfe  in  a  flate  of  comminution, 
that  aggregation  has  been,  for  as  much  as  was 
^  mechanical  impulfc,  deftroyed, — arc  its  only 
roponent,  folid  parts.  With  tliefe,  are,  Iiere  and 
mingled  the  remains  of  organized  bodies,  animal 
ible,  haflening  with  a  more  or  Ie&  rapid  pro« 
entire  diOTolution. 

Ilony  matters,  there  are  two  remarkable  claffcs :  6. 
CS  compofcd  oi  Jil'tceous  anil  argillaceous  earth*,  Su^^iur^ 
ogether,  at  the  mod  profound  depths,  or  in  the  ^^^^ 
the  loftieft  mountains :  or  (2.)  Rocks  coin- 
tlcareoui  earth,  with  various  mixtures  of  filicc- 
jiUaceous  compounds,  derived  evidently  from  the 
tion  of  the  former.  The  firft  of  tliefc  claffcs 
,  are  by  Mineralogies,  denominated  Primary^ 
ippofed  to  be  prior  in  origin.  The  othei's  are 
roMDARY.  The  Primary  Rocks  arc  far 
mnly  exhibiting  either  Jiliceous  or  argillaceous 
unogcneous  and  unmLxcd  (Irdiitication.  They 
k  elements, — in  columns  almoft  veitical,  or  in 
re  or  le&  perfectly  horizontal  in  their  difpoli- 
ihined  with  fairs,  contaminated  with  metals, 
Ktlier  in  an  endlels  dlvcrfily  of  compofidoa, — 
Cals  diffuftd  in  veins,  through  out  their  ftrata,  in 
Cly  of  circumftanccs, — ^nd  exhibiting,  alfo,  an 
e  of  other  earths  of  the  secondary  charac- 
l£^CONDAEY  Rocks  appear  always — in  ftrata 

of 


4iA  Cbemeil 

SooK  iX.  of  a  hnrizroiual  dir?£tion  knorc  or  leHl  fcricA  \-  anil  pitfen 

^  "''   '.caicareous  Hone,  holding  animal  and  v^etabl?  perifiic* 

[ions  ill  \^   Oitit^ure,   iiidiiratad  cl&ys  ia  wluch  aninul 

remains  arc  equally  intyrmingWt  or  gril  ftoncs  in  wtiidl 

£liccuus  (and  is  often   mixed  with  argttlaceoiu  eafths 

''•-..     They  arc,  alfo,  interfeifltd -by  vcineoC  coal.     WooUlK 

>  find  Primary  Rocks  >  we  muftlook  lo  Uic  hcigl»^ 

/    Caucafus,  ro  the  Alps,  rhc  Andes,  aad  all  the  od»r,Ii)^. 

Iier  mouniains,  \vhi:ther  in  Iflands  or  io  contincatC'     HK 

~^  SECONDARY  Ibaia  occupy  the  Inwcr  regions  of  ihelah 

face  of  the  Ea»T!I,  but  dcfcend  not  (i>   ihat  extTMtdk 

nary  dcpch  at  which  it  \i  ufual,  in  conftqtieiice  of  geocrf 

cxpeiii^iice,  to  look  for  Cliceous  naatier;  alone.    Frecflnxv 

limot  and  plc-coal  are  ufually  found  to  exill  togc(liet>^ 

■""  becaufe  ihcy  arc,  all,  grand  iogrcdicills  in  the  SKC5«« 

DARY  ftrata.  ... 

y.  Colour,  denfity,  hardncfs,  the  appearances  of  (hcttfttCr 

j^Ty^c^i lures — when  they  arc  broken,  the  arrangement  ttf  thet 

''l-"*^"'  columns,  liraia,  nodules  &c-,  their  chemical  compofKiKii 

&c.,  afford  a  variety  of  muan^,  to  enable  ug  to  ditiingiifli 

a^  the  diveriities  of  tliefe  Oones  from  ona  another.  C* 

mjcal  diftiniSlions  form  tlie   grand  and  moll  perni'i"  "■ 

charafle.'s.     The  inferior,  cnorc  obvious,  and  mctc  i;t 

certain  ones  are  of  a  differeni  nature. 

a;i;fc'.i  "^'^^  silice  or  filitcDus  eanh,  of  which  diechtaiiol 

toti*.     charaflers  have  been  above  dcfcribed,  fcaccclv  exifti  «l^  ' 

where  in  Nature,  in  a  (tate  of  pcrfed  purity.     QuatUfi 

glittering  white  flone,  compofed  of  layeis  of  cryfliK*" 

and  Rock-cryJIal,  which  is  found  on  the  furface  of  rocbi 

in  a  cryAaliinc  form  thut  has,  to  the  ignorant,  the  ji  ■ 

peaiance  of  being  aniticia!, — are  thofe  natM-^l   &««•>     - 

whidi  ibis  eaiih  fecms  to  be  the  pweft.  ■ , 

flint,  all  tbofe  which  are  calltd   die 
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W/tf^i  In  a  fimilar  ftate.of  combination  or  diflnbu-  BooxUb 
^ — (]ie  others,  alfo,  in  alliance  with  diice, — -^excqpt  v^y^ 
l^-ifafootiana  ^'hidx  appears  in  iltuarlons,  in  which  Kme 
i4^ituraUy  to  be  expe£ked.  They  never  exhibit  them- 
lij^.in  extenfive  ftrata  ;  and  they  are  not,  any  more  than: 
Vf^Saoed  a  lkal  i  s,  to  be  regarded  as  grand  principles  in  the 
po^iofitton  of  the  whole  mals  of  the  earth. 
ijThc  Metals  prefcut  themfelves  in  afTociatbn  with, 
pi^.filiceous  matter  of  the  globe.  In  tompaFiibn  with 
l^sarths,  they  cornvx^fc  but  a  fmall  proportion  of  its  mafs. 
Hl^^ndcopiior,  but  eipecialiy  the  former,  arc  very  pleri- 
l^llSy-^pCTled  at  the  furfdce  of  the  Eanh,  as  well  iis  in 
ite  (Irudlure  of  very  many  rocks  and  ftonesr 
.  JiWer,  tin,  and  the  other  metals,  arc  more  rare* 
Lp  canliderably  abundant.  Like  the  earths,  the  metaii 
^^m  found  in  Nature,  in  any  large  quantity,  in  'a 
j|(aic.    Tlicy  aflume,  iJI»  a  wonderful  diverfity  of 

chara<Slcrs. 
ll^PUua,    phofphor,  diamond,   hydrogen  ki  a  folid 
\,  difperfcd  over  the  globe»  in  quantities  much 
dian  thofe  of  the  fubAances   above  mentioned* 
prla  Ibimd  in  the  vicinitv  of  volcanoes.    Diamonds 
imbedded  in  fomc  few  mines.    The  other  two 
lare  to  be  looked  for  in  compounds. 
iOVfif  not  in  its  pure  form,  but  in  its  oxygenous 
\s  of  coal 'dtid  rurbonic  acidy  enters  very  extcn- 
the  cbmpofition  of  the  fecondafy -ftrata  of  the 
tj  l[n  the  various  forts  of  fi'u-coal  and  of  bitumen,  its 
ms  iix^cics  is  joined  with  hydrogen.     In  the 
^ijfWfUfUf  the  combination  of  hydrogen  and  catrbon, 
iMtr-tcoalst  the  carbonaceous  form  of  the  §xjfifmtid 
^JHOt— 'is  the  firificipal  iogredient.  The  ftraU  of  Jut" 

coalf 


SuIpiiuriWC 


£■'» 


>MH  nc.  ttat,  n  effitat  and  fttrf,  are,  in  every  region  ef'ihe 

^ni^if  CMeafiTC.     They  cBtcr  largely   into  the  coropo^i 

thofewhich  sre accounted  its  secondary  (bata.  Cral 
is  ever  moreorlcfe  nearly  aSbciatcdwidicalczieoiu  mckt. 
Lime  Hone  contunt,  very  generally,  a  brge  proponion  ct 
caibonaceoui  matter.  Sul/ihw  is,  in  co[n|Knindt,  rof 
copious  in  the  mineral  kingdom  of  Nattuct  but  fannft  BO 
vaft  ftrata  by  itDclf. 
- 1^  The  ALKALii  and  acids,  excqit  petfiapi  f^da  9m- 

*^^,  o-flii,  and  fame  mHaJiic  acidt,  are  fcarcely  lo  be  found  pav 
in  Natare.  In  comlMnations,  they  occur  more  fiujwiribHf 
Conniion'  iak  or  muriate  of  foda  ia  dag  in  extcnCvc  ama, 
in  Ptdand,  Hungary,  and  other  CDUDtries.  The  mdili 
appear  every  where,  througtioot  Natnre,  in  consbiwin 
with  ^  acids.  'Hiere  are' nwny -native  alurainouc  alt 
calcareous  neutral  fklts,  compounds  inro  which  the  toll 
always  enter.  -  Magiajia  and  barpei  fi:;aTcely  occnc,  btf  ■ 
acid  combinationEr 

Sych  are  the  component  -  parts  of  tlie  flru^ure  oTtte" 
vtholc  Iblid  «ardi,'for  as  much,  as  it  has,'  yet,  beooae 
fcoown  10  maa.'-'    i-*         '  < 

»i.        ■  ItBut,  WATE»itheeoinpoiindofhydrogaiwithliqK  ^ 

J^^^^gbiin  lhtp^opcfftioQof  0,15  parts  of  the- former  b>  O^*    \ 
tf**-    W^the-latler,  ifOHaealarge  part  of  the  matter  towari*    . 
Cirfiua^f  Ihft  Ear&.     R  it.^ffafed  aithe  ocesti,  iailktt,* 
itftirel^'  in  %if^'.     It~=exhklet -id- nqxiurs.    .It  icc^ 
Mfed'ia  rsio«i  hMis,  fntma,  iod  dtrws.     It  is  di%(ifai 
by  ii»M]^  hifhua^Bi  and  by'ks  cbntinnal  teoden^'lft  \ 
at^>e<|iillibnaait'  oyer"tbe  whole  fir&c^  of    the-gflMD  , 
Within  the  fsngtf'tlf  fenqjotrfare- between'  32*  and  Sl^ 
Fahrenheit,  it  retains  its  natural  fluidity,  and  diObltai^ 
odier  fubAonce  that  is  capable  ctf  bfii^attcmaicd  to  sr*-^ 


[fpiecific^^fig^f^  Salts»  tfie(allie  xBamt9^  tardus  BbiDciaa 
jcQ^  f(jf]^.4^y..^x&;for<Ui»ry  xo^^  hence  ininglo^ 

gfU  it^  ..  J^  tb9,r9<^9i  '(  contains  liich  a  quaotitj  of 
D^gnffigiu;^  alk{4f^ji^ks»  as  is  fufiident  tO:pceveDt  the 
^a(fga^^.^iUUel{P^t  difiblutipn  of  the  innumerable  bodies^ . 
fpp^l^ffi^  vegetable,  which  are  difperfedin  it  .Jn  rivers^ 
t^f^ffifi^  ^pwn.earth$  ami  metals  in  its  courfe.    In  thofe 
nrhich  are  called  mineral  /firings y  it  holds  in  fufpenfibOi  in 
j4tft|m|,,Qr in  cQmbinationy  metallic  ^ndfalioe^bodics  of 
l)},fol^i.)blpbur,  faitumenSf  &c.    Bitoaiens  float  oa  it,  xa 
g^^ftjun^.jLidiLes:   And  it  .has  been,  in  the  &me  mantleiy 
E^;i|(^q,l)old  in  folution,  boracic  acid.    Its  diArHmwal 
gyrjd^ep^nh,  in  that  particular  manner  in  which  we.feo 
ifriilWW^^^  be  owing— -to  the  inequalities  in  the  castfa^t 
iR^SSfTrrT^.^e  inceflant  tendencies  of  this  fluid  to  a.ge* 
WSk  egiiili^rium, — the  varieties .  of  denfity  in  the.■'diffi^• 
(i^lpTew  bodies  among  which  it  pafleSy«-*the  infloence 
of  tiie  difpeilion  of  rains,  and  the  fluAuatlons  of  the  at- 
Q||||p{|(^3i-7MJI^  occaGonal  decompofitions  and  compofi* 
fn^9S  ^vyafer,  which,  are  eflfefted  by  die  chemkal  ener- 
pB^  of  Nature, — the  agency  of  the  deftrical  fiiiid,<--^e 
IMtgj.MHjpt.  of  human  art, — the  exiftence  of  cavtmous 
l^^i^jf^lfi,  ai^ yolcamc  fires  in  the  bowels  of.  the  tard^ 
gUi^j^^ibf  ce  of  the  diftant  attradions  of  the  moon  and 
jAMUI^ffi^  bodies.    Its  quantity  may  have*  boea  it 
P^piftlpieSt  augmented  or  diminiihed,  by  great  coQr 
^  "      ^fiS,  this  globe.    But,  it  is  exceedingly  probaUc^ 
Jp,;^  ordinary  courfe  of  Nature,  the  qnaotiQr  of 
[neons  part  ofjhe  globe,  pafles,  indeed,  jlbrou|^ 
cbaogesy  yet  is  neitbor  augcncoled  aor.dimt- 

■■Hra.-i- 
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Chmicul 

:.      !II.  Around    rtiis  wtrth    nnd    wattT,  fO.-« 

^ablc   but  uncertain  height,  is   drctiniftifrd  »ft  AT>f»*j 
PHKRE  of  matiers  rarefied  by  c^ric  ma  that  whifch 

'  been  calkd  a  llatr  of  g:rzeous  fliridby.-  Tliii  nCrainQibtm 
isiias  h  were,  nne  vaft  ocean  -bfiairs.-  'JtS! 
itttusnts  arc  Gas-exy^tn  in  the  fffoponkvtmf  a,^SH 
Gaj  Jzite  in  that  of  0,7:5.  Biit«  tarSimcme^'gK^ 
large  quHntittes,  ami  contiguous  10  the  fiirfvw  ^&M 
Enrth, — Gas'/ivrlri^in  likcw-ife  in  large  qtiunrit]r,'8nl9itN 
ftarc  in  which  it  (ends  continiialty  <o  till-  m  .thei 
height  of  tlie  atmofiihcre.^wafrr  in  variuiis  fiatra  «(dlM 
^anzufi'sn,— all  tlie  goetJis/'U  aeids  in  a  gnr:Courf<imiri 
ia  greater  or  finaller  quantity, — Atitmiiniif-gait—ki, 
— and  (i/f uAo/— are  aifo  diifufed  in  this  vait  cKpanfit*^ 
srial  nrratters.  Wiihthifc  are  intermiii^ed  poffioiri^fl 
every  folid  or  aqueous  matter  thai,  in  exrreme  roittdiMi^ 
tJnn,  is  capahlcTif  fiirpcnfion  in  air.  Earths,  metals, alUllii 
nemral  falts,  mixtures  cf  earths  with  atkal  s,  ice.  Vt-lBp 
in  variou.s  portions,  difpcrfcd  thrmigh  the  lovrcr  RfioM 
of  the  aimofplicie:  Light,  caloric,  and  elt(5lriciiyj^" 
continnal^  tranfinittcd  through  this  atm'ifi>herp,  tf'^ 
lained  in  it,  iwronling  to  their  refpeftive  taivs,  'Iliw 
fcconilnry-ckmcnfs,  too,  which  form  the  immcdtaWpi^ 
tiplcsof  animal  and  vgetabic  bodies,  are,  in  iaaHklM 
larger  portions,  often  evolved  into  the  air-  It  is  MI 
pofTilile  bui  thar,  in  thofc  upper  regions  of  the  Hi 
phere,  which  nrr-  Tcmoved  above  thcTcach  of  huiuasM 
^imcnt,  there' may'  exift  gazeoiis  fluids  fomcttMl  aV 
n;nt  in  charaiftr,  from  any  trf  thofe  vi'k\i  wiiicH  i* 
as  yet,  acqsanwfl.^  ■-  -  ••■..■■ 
'I'his    miiigLJ    affeinMage    i>f  J  icrial    ■ 

Liidifi'ufcd    around  o\ir    globe,  ■Jit^adiyia 
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cottrc  of  Ac  anh,  2nd  by  die  compara-  Bo**  i)l. 
ibofits  aggrcgatioa,  neceflarfly  much  more.  "^  ', 
die  earth  and  u/attr,  to  be  agiratcd  by  the 
whatever  they  arc,  of  (he  Son,  Moon,  and 
bodies.  It  IS  fubjeif^  10  be  particularly  a& 
le  heat  and  light  tnnfmiited  from  the  Sun  aitd 
ia  tnfluenccd  by  thofe  changes  which  arc  cOn* 
ig  on  in  the  waters,  at  the  furface,  and  even 
!b  of  the  earth.  Within  itfclf,  from  the  mix- 
which  it  contains,  new  commotions  in- 
Its  component  pans  are  in  diat  (late  of 
which  the  chemical  attradiom  a£t  with  the 
ppofttion ;  and  inoumerable  chemical  changes 
accoont)  for  ever  taking  place  throughout 
.  of  ur  by  v^ich  this  folid  globe  is  fur> 


e  of  this  compodtion  and  thcfe  rdatbnt  iS. 
W^here,  it  exljibits  a  number  of  grand  VhX-  at^wi 
,  which  are  the  fubjedts  of  conftani  oblcrvaiion,  pfwnoaieo* 
ich  the  fuccelBons  and  the  fubtle  relations  are 
\gt  all.  aa  yet,  fufficicotly  undcrftood.  A 
nthtrilativt  ^ualiiia  efiit  inp-ttlitmt,  is  one 
HXKOMENA  ;  and,  by  it,  gas-M^/m,  ^A^zstt, 
iid-gK,  ^is-iyeiftgen,  &c.  exift,  each,  m  an 
jr  proportion, — now,  in  tfus  placc,^ — now  in 
aing.the  air — here,  noxious  to  animals  and  ve- 
-there  eminently  falutary, — in  its  lower  (hata* 
:  and  ponderous,  in  its  upper  fltata  lightei^ 
,  more  apt  for  the  tninfmiffion  of  light 
The  verlai'itn  in  tki  rtlatlvt  ^emtities  of  the 
■  of  die  umofphoe,  is,  in  fliort,  a  principal  k& 
I  of  aiffloA  aD  the  mnarkiible  changes 
£  c  whkh 
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C.  which  take  place  in  it.  Evl-q  thi*  alone  would  be 
cient  to  give  rife  to  mofl  of  the  more  intcreding  ipfot* 
ances  which  it  forces  upon  our  notice — The  difttm  d'-- 
Jitles  and  gravities  cf  iis  different  lagredientt,  confiiiiH; 
perhaps  tfic  fecend  moft  flriking  thing  to  be  coalJJcrcti  ^i 
refpeit  of  this  atmofphcre.  Light,  caloiic,  eldSiiviij 
acknowledge  not  the  fame  laws  of  gravitation  wliitJi  ga- 
vern  the  movements  of  lis  otlier  component  parts ;  Calo- 
ric, however,  in  its  union  with  the  vaiious  gw«uui  taibi 
in  various,  pro  portions,  produces  ail  that  divcifitf  of 
weight  and  denfity  which  diflinguilhes  the  diiFcrem  ftns 
of  the  air.— The  influence  cf  theft  rhanget  which  aiecOB- 
tioually  going  on,  at  thefurface  of  the  tarth,  cxcilcmuf 
commotions  in  thefc  airial  (Irata  above  it  —The  iivjKfr 
ilties  of  that  Surface  have  a  great  influence  on  the  alt]  a 
well  as  on  the  waters. — Aiirailiam  and  impuljfs  flora  tit 
heavenly  bodiijs,  do  much.  Even  the  inceOant  opcmiin 
■  of  the  lunflions  of  animal  and  vegctaWc  life,  vaiia  lU 
Aatc  of  the  atmofpherc.  Chemical  and  electrical 
ftx-ins  to  do  all  the  reft. 

l"hofe  commotions  in  this  atmofphcie,  which  aiccalU 
WINDS,  depend  upon— the  inclination  and  tlie  uiumatf 
of  the  Eaitli  in  Its  orbit, — the  influence  of  the  fun  w 
moon, — the  relative  puficion  of  earth  and  water,— ^ 
charges  and  difchargcs,  tlic  courfcs,  and  the  eijuililw* 
the  elciflrical  fluid, — ihe  chemical  changes  which  «*■ 
nually  pais  in  the  fiudluaiing  Jlrata  of  the  atinofpbecb 
If'aur  h  raifed  in  vapour  by  fuch  a  folulionof  il)> 
"*  caloric, — (a  folution  in  which  there  is  an  a^ual  cbWKll 
combination) — as  renders  it  capable  of  mingling  flIX 
with  the  lighteft  airs,  without  luidcrgoing  a  divhioo  f 
iti  component  principles.     This  vapour  may  be  ddtnqti 
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t  itm'of[J>Q'e't>y"tontaft  with  bodies  having  a  ftronger  Sook  IX. 
^ioh'fbr  itk  principles,  than  thefe  principles,  m  their 
lousoniort,  have  for  one  another.     Gas-azoic  ap- 
!hicig  this  rapour  in  certain  circumftances,  may  ar-  pecuil 
aWay  ks  oxygen,  to  form  nitrous  air.    The  more ^|j^°^^^J 
apkmr  is  rarefied  by  heat,  the  more  liable  is  it  to  fuf-of  the  wa* 
'diemical  decompo()tion  in  the  atmofphere.  Perhaps,  aimofphere 
laft  degree  of  rarefaftion,  heat  alone  may  refolvc  it 
itt  coiiq>onent  hydrogen  and   oxygen.      Before  it 
.ittun.  this  degree  of  rarefadlion,  the  heat  holding  it 
itf  on-  may  be  attra£led  away  into  new  combinations 
'or  deftrical:  And  in  this  cafe,  the  vapour  will  be       ss. 
enied,  fo  as  to  occupy  a  lower  fitualion  in  the  air, 'or    ^*^°*' 
tps  aftually  to  fall  in  R  a  in. — {Combinations  ek^Irical      ^3. 
^here  mentioned :  for,  it  is  ftill  extremely  probable,  ^t*J^^£* 
EU&riciiy  is  nothing  more^  than  a  particularly  msJiJied^^^^^^^y* 
JtHtion  of  Light  and  Caloric :  And,  why  may  not  thefe 
inces  bcf  fufceptible  of  different  permanent  combina- 
iydSi  as  well  as — Hydrogen,  carbon,  and  oxygen  ? — ) 
K  iSy  alfoy  formed  by  the  commixture  of  G^^hydrogen 
jM*exygen  in  the  atmofphere,  in  circumflances.  In 
b  the  reciprocal  attraflions  of  the  two  bafcs,  are  fuffi- 
^Cd.effeA  their  combinatiun  into  water.    Snow  is  Rain      24- 
9Q4fo  a  particular  flate  of  cryrtallization :  perhaps  this 
iUntionis  not  effedlcd  without  the  addition  of  a  por- 
of  azofe  to  the  water.     Hail  is  the  fame  Rain  in  a      35. 

Hail 

ifidC*  flate  of  cryftallization  and  agglomeration— 
'an  -addition  of  azote,  no  doubt,  as  well  as  in 
i  ■  Any  pcrfon  who  remarks  the  different  cryftalliza- 
.ef&lts,  according  to  the  difference  of  circumftanccs, 
hfich  their  fdutions  are  evaporated, — may  calily  un- 
liow  water  comes  to  aflumoi  flie  different  farms 

Ee2  of 


■MmBC,  orniD,fnoWih(ril;  and  even  Jt^'vT)l»  ki^-itr 
try^^r  gravication,  nodoafat,a(ld  dwir  influence  to  ^lA 
mical  attraftwins,  in  the  produflion  of  thefc  phi 
Whenever  rains  are  accompanied  wilh  roucll 
befpeaking  the  evolution  of  much  caloric  ;  they 
probably  occaConcd  by  a  nrw  fbrmstion  of 
gales,  in  the  clouds.  The  colder  rains  arc  d 
the  mere  condenfatioQ  ot'aqncoiis  vapour,  iltat  waj, 
confidenibty  denfe.  EU^idty  h  copioully  added  to  c>> 
loric  in  its  dtSi^rent  ftaie,  in  the  fufpeniion  of  doodt  ii 
Ac  upper  regioiu  of  the  stinofphtte.  The  coaunodoMi 
nccefiaty  to  prefeive  die  elciSrica]  eijuilifaria  bclwMIKBi 
cloud  and  another, — or  between  the  earth  and  the  doudl, 
never  fail  to  occafion  rains,— bccaufC)  as  appears  in 
the  experiment  of  forming  water  from  gafcs,  by  the  dn- 
tric  /park, — eteiflricity  carries  with  it,  the  caloric  <i  ^ 
gafes  through  which  it  makes  its  paiTage,  or  in  wbidrl 
has  been  detained.  < 

_.**■  Thunders  are  the  indications  which  figntiytollM 

animal  fcnfeof  hearing,  thofe  ckemical  changn  in  tiitaN; 
mufphere  which  are  attended  with  the  fudden  traolitiDaiJ 
eahric  or  elefJricity,  in  great  quantity,  from  one  ftaie  rf 
combination  into  another,— ti/fA  the  change  of  the  oAb* 
fiibflances  prcfent,  from  a  gazteus  to  a  U^d, 
liquid  to  a  concrete  ftatc,  or  vice  verf&,—~vi'sth  the 
commixture  of  two  volumes  of  matter  which 
fore,  fituate,  apart,  although  contig<ious  to  one 
aj.  Lightnings,  whether  produced  from  Elrffneisy,  « 
ti|haBBgi.f^gjjj  the  inflammation  of  Gai-hydrtgen,  indicate  d»e 
bination  between  light  and  caloric  to  be,  by 
means,  momentarily  broken,  and  difplay  lig^t  in 
late  ftate,  yet  with  an  agency  of  boA 


ftbcodxT  j 
,  or  fttnif  I 
thefiAfail 

1  were,b»  t 

ne  aoothtt* 
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(KCuStriv  pBwetfitl  It  ttu  moment  of  their  dif-  Booa  IX. 

Afrtartuj  Uglus  and   inSammattam   »rc    wcU  '. 

'be  generallv-pmtJuced  by  ihe  fuddfin  infloinnu- 
Rntiiica  oi  Gtii'hydregtn.  Mcuoti. 

Urand  qocftidn  now  arifes,'— /x  vihat  xanHtr      iq. 

Qhht  brought  M«  the  firtfm  d.J}ubutni  of  kt  <^"'»«' 
tiaprfftnt  rtlationt  and  ardtr  in  it  ekangei  f 
It  tn  fcTolvc  this  queilion.  we  are  to  rea- 
Ifton  the  agency  of  ita  prefenc  laws.     Where 
tmg  fuppofcs  c/(ita- incompatible  widiibem  ;  it      jo. 

lOiirily  be  falfc.     Ifwcfliould  atuaopl  to  w-cSioi^d 

M  was  pdoT  [0  the  cAablilhinent  of  the  prefent  n^uiiio. 
d  chemical  lawi  of  Nature  ;  iwcfhall,  of  courle 
Ly  (he  moA  a>bfurd  and  unphilofuphical  con- 


of  this  Globe  out  of  a  Chaos  was  Hie      p. 
Ikf  of  the  Aocicnls.     Mosts,  in  the  beginniog  ^f"^!^' 
ttumch.  give?  an  account-of  a  ferics  of  fwccef-*'"'  »■"•«- 
cvwhich  he  reprcrcnts  as  the  hrft  which  took   Citclu. 
s  the  moment  at  which  matiei  was  nude  fubjed 
vs  it  aow  otwys,  to  that  xra,  at  which  it  wa4 
br  the  rclidcncc  and  fupport  of  aoimalst  anil 
;  iohabitaDis,  btut£  ami  human,  placed  upon  it. 
[af)mt  of  ancient  Greece  fuppofed  (he  world 
Igbtttcd — ftom  fire, — from  water,.— fiom  pri . 
banog  an  iijiercnt   tendency  to  com- 
diveriiiy  of  foim, — oi'  even  to  have;  had  no 


litn««,  four  diSereni  clafTct  of  fpeculatiUs 

to  inrcnigatc  (lie  cii'cuniftancci  whicbof 

iticaded  (he  origin  of  our  Globe,    Divina 

juftifythe  truth  of  the  4tcoum  of  Mcfit  by 

E  e  3  ai* 


Cnfmojony 
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Book  IX.  an  appeal  to  die  laws  of  Nature :  But, 

S«CT.  I.  Y^^^^  jj^^  eafily  convifted  of  fuppofing  prinueval 

things,  utterly  incompatible  with  theft  hiws.    THe*  li/Mi 
^*-      mmers  have  fuppofed,  that  the  origin  of  the  Eirth  Ibyi 
men.     its  circumftances,  was  to  be  accounted  for  by  die  'ftlW 
viiion  of  the  Sun,  the  a£tion  of  fome  comet,  or  an  alMl 
3^.      arrangement  of  the  ancient,  planets.    ThG  faffilijhi\c(il(^ 
FoOUiAi.  themfelves  in  the  confiderationof  die  ftrata  imder  theMM 
of  the  Earthy  and  the  animal  and  vegetable  remains  dq^ 
iited  among  thefe,  have  fuppofed  derangementtandde^ 
pofitions,  fuch  as  they  could  not  have*  iniagined  totrfki 
place,  if  they  had  duly  comprehended  die  relauodi'^ 
the  general  appearances  of  the  whole.    Of  die  ikimjbf^ 
Some  have  imagined  the  adtion  of  fire  uponlbiidiniki 
already  formed,  to  have  produced  the  primitivt  ettd^ 
which  they  believed  water  to  have  afterwards  aboed:  is 
34;      Its  prefcnt  ftate  '^—Others  have  conceived  the  idca^  flH 
'  world  perhaps  withofit  beginning,  but,  by  the  adioo^ 
internal  fires  with  volcanic  orifices,  continually  lacetalflt 
undermined,  and  fubvcrtcd,  witli  the  conftant  rife  of  a  iM 
earth  the  produft  from  thofc  firey  by  wliicb  the  fonner 
was  demoliflicd  ; — Ot/icrs  have  fancied  a  continual  dittiflg 
of  the  ocean  round  the  globe,  by  which  that  which  wli 
lately  land,  becomes  now  the  bottom  of  the  fea,— 4iil 
that  which  is  now  covered  by  the  fca,  is  to  become  sgais 
35*  ^    dry  land  ; — And  very  lately  Mr.  Kirwak  has  publtflid 
ecology,  a  work,  in  which  he  deduces  the  origin  of  the  Eailli 
in  its  prefent  form  from   a  general  aqueous  liquidity' rf 
Its  whole  matter, — fuppofcs  the  operation    of  intemtl 
fires  to  have  gradually  opened  refervoirs  for  the  watcnlf 
which  the  upper  fuifacc  was  made  dry, — and  reprcfenO^ 
convuUion  of  the  whole  globe  by  vhich  the  Southem 

Occaa 
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fordbly  iitipeUed  ovcp  therNenhern  Gonti-  Book  j^< 
laving  produced  whatever  ochef  appearancts^^Vi^VN^* 
he  two  former  hypothefcs,  explained. 
B  ia  not  one  of  all  thefe  fyflems,  that  is  either      36. 
cctofiftcntvfith  the  known  laws  of  Nature,— ^'^P"^^* 
to  die  utinoft  fimplicity  in  the  beginning  of   fonner 
hich  our  refearches  n)ay,  by  due  attention  to 
be  guided.    Let  us  try  whether  it  be  not  pof- 
ulate,  here,  more  juftly. 

Water  is  but  a  chemical  comfiound\  we  may      37  v 
igin  of  the  exigence  of  material  Nature  under    >ivaa*s. 
awS)  undoubtedly,  backward  beyond  a  ftate  of 
ttidity.    And  the  fyflem  of  Kir  wan,  is  at 
ed,  as  not  commencing  with  the  extreme  pri- 
ilicity  of  things. 

milar  reafons,  thofe  fyfteras  muft,  all,  be  con-    .  3«- 
irfeft,  which  begin  with  fuppodng  the  pre- 
nee  of  a  mafs  of  folids  ^d  fluids.     And,  under 
K,  are  neceflarily  comprehended  all  the  Theories 
K  prior  to  Kirwan's. 

the  univerial  belief  of  philofophers,  that  all      3^^ 
iivifible  into  atoms,  perhaps  infinitely  minute-  ^aj^Tfirft 
tion,  it  probably  exided  in  feparate  atoms,  ^^^^ivcd  in 
B  aggregated  mlo  mafles.    1  ne  ftructurc  of 
arial  body,  all  the  changes  to  which  we  fee 
•ft,  the  comminution  and  divifions  eflFe^ed  by 

agency,  and  the  fo Unions  of  other  matters  in 
and  caloric,  concur  to  peifuade  us,  that  even 

of  the  bodies  which  wc  now  behold,  muft 
lally  exiflcd  in  the  utmofl  conceivable  expan- 
>arts« 

£  e  4  Butt 


^TT-'^' 


ftMKpUb     But,  if  dy^bf  fof  hiMnottt:f6Kif\hmmihBeA^ 
bat  was  the  firft  gr^  Cbhoirnaf 

ij^  th  firimarj  m€iUr  M /i^fpi tktm^m.mmkr^4\ 

The  only  fcdaMn  in  whidi  wr  Im^  Tetfea  MiifKiiij 

diat  elemeiuarf  fubftaocet,  fiiDi4e  add 

c.    capable  of  fubfiftiog,  i»  that  bf  ^ml$nc #r^M^  '^aisvaf 

caloik  chat  aU  fimple  fublbocei  which  hiMW  heeaJiiMii^ 

from  Cblid  aggregation  to  an  aeriibnn-  ihto^  havei  Ahi^ 

findered  capable  of  (his  change*    WebMEe< 

fiyppofet    that,  whatever  foljd  fqbftanoc^t 

cartha,  have  not  b^en  gasified,  by  thia .  heatii 

aUe  to  apply  to  them,— -have  refiDbed 

from  our  inability  to  employ  hca^^in  ll|iH  i^Hlli^JMJ^ 

which  it  wouU,  aifuredly,  have  expanded  diem 

Even  bodies  which  we  have  not  yet  ihccwdtJB 

diflblve  in  caloric,  have,  however,  been  c^mmiamj  |li 

*  n  ftate  in  which  they  were  fufceptible  of  fu^pcnficNfc  jft 

gales  formed  by  the  agency  of  caloric.  .  Every  fwoelfatr 

difcovery  in  modem  chymiftry,  is  continually  ^iSskiif^ 

to  us,  a  mutual  convertibility  between  gaaeous  and  ibiiii 

fubflaaces,  fuch  as  may,  well,  lead  us  to  believe,  Ai^ 

whatever  is  folid  may  have  been  gazeous,  and  may  hi: 

S^n  rendered  fuch.  f':b 

From  all  this,  it  follows,  with  the  ftroqgeft  evidoKS 

which  can,  in  this  cafe,  be  obtained ;  diat  the  firft fimiHi 

^uhich  mattir  exifitd^  under  in  Jirtjent  laws^  nmft  lutuiktm 

in  wuvirjal  gazification  by  Light  and  Calorie.    Cakntfi 

-Ligiif  and  the  fUmtntary  principles  which  were  to  be  rooiu 

£cd  into  die  various  odier  fpeciesof  teireftrial  mattert  wm 


maicnal  -fabAuicd  then  in  exidenec.    Tlirie  Bmk  nu 
tdiMriittal  »nd  combined  into  all  that  vnrw-ry.  ^ 

with  ■which  our  fcufc*  arc  acquainted.     In  the 
Kion  of  maticr,  even  Caloric,  and  the  othet  pri- 
k*,  wcie  without  dilHiiiflion  of  char^if^er.     Bui' 
:'  htn   bctn  diOingniffied,  before  Acfe    laws 
1  pbM,  lu  which  vie  fe«  matter  ftill  fubjefi. 
new  tfkSi  ift  the  formation  of  the  earth,  wat,     «». 
the  innJoCtion  of  that  graviEation  to^-anls  ibccon  "^ 
Centre  of  what  was  to  become  the  Earth, —  '""■l!''! 
li  I  btlgc  ponioa  of  the  hmm  and  caltric  from 
^doB  in  which  thevt  before,  exillcd,  with  other 
wtked  (hem  io  a  panirutarly  modified  cotnb»*- 
"iiMifirity, — or  perhaps  difmiCCed  this  fupeifioims' 
>(tmeH  ani)  caloric,  to  thcii  proper  reiervoir  tii' 

he  fiunc  moment,  the  new  gravitation, — accoid-       41. 
differences  of  local  politiun  of  the  %^t^^»  at  cUvmA 
wisch  it  was  infufed, — and  according  to  il»e  di.Aiw»aion, 
b  Ac  exlticaiton  of  the  lumtn  and  talaric,—- 
occalion  ihofe  varieties  in  the  configu- 
pirticles,  and  the  aggregation  of  roaffes,  upon 
I  the  permanent  differences  in  the  figure,  deafirf ' 
i&ttU«,  mutual  relaticiDs  of  material  bodies,  weW 
D  depend. 
e  cgming  into  muluat  emiaff,  of  tlie  different      41-. 

maiitTS   whitJi  had  the  moll  powei(tt1,cf  soiid*. 

tra&tons,  would  Dcccfiariiy  produce  rtBi^etfaJi^'^'**** 

rit%Jmir,  KnA  five  principles.     Hence,  a  train  of 

of  conipolitioti  and  decompofiiinn,  by 

•  ion  of  comefl  Ixrween  ihe  eitmieat  aitrec' 

gaural  greviiatieHt  was  produced  that  apparent 

difbrdct 


&>lid»,FJi 


i'yOciD, 


CbmitaL 

diforder  in  the  maflive  mixtures  of  fubtlancw,  awl  in  the 
difpofition  of  their  fttata,  which  philofophers  haw  bttn 
the  mofl  puzzled  to  account  for. 

In  this  contefi  between  the  chemical  attraflioni  ai 
general  gravitation, — which  mu(V  have  takeu  {Jace,  »tthe 
inflani  when  thofc  attraflions  began  to  exert  ihcmfdwf 
in  the  formation  of  chemical  compounds ; — the  partido  d 
iron  were  inlErmlnglcd  with  the  eaT[hs,  into  whofc  rocty 
agETCgatioiis  ii  enters ; — the  other  metallic  fublUua* 
were fonncd and  irregularly  fcattcred,  as  we  find  them,— 
the  canhswcrccurioudy  blended  together;  Aciils,— ncuinl 
lalis, — -diamond, — water  from  the  combination  of  hj4o- 
gen  with  oxygen,  &c. — were  atihc  fame  time  fotmn). 
f  7.  In  thcfe  effefts,  three  great  agencies  muft  haychtt 
principally  employed.  •       > 

Above  all  others  was  that  of  caloric, — fcarccl»-*«f 
not  at  all— excluded  from  any  folid,  however  denfc  ■■ 
ponderous, — entering  into  Lhe  compofition  of  all  the  fife 
fluids, — by  its  combination  with  water  aad  other  finuUi 
bodies,  the  principle  of  li<iuidicy, — in  its  unions,  the  piiw 
ciple  on  wliicli  alone,  dcp':n(ls  the  power  of  mater  1* 
fubfift  in  a  ga/ccju^  fiate, — tending  continually  fma  il* 
earth's  ccntie,  toward?  the  centre  of  this  fdlar  fjlUm,— 
but  by  its  union  with  light,  by  its  accumulation  topAa 
[nc  with  light  in  eltltricity,  by  its  combinations  in  gjfcs,  fluilfc 
!,'and  folids,  by  lhe  confhnt  rc-infnfion  of  it  from  thefift, 

■  jwefcrveil  to  be  the  grand  principle  of  faUitary  charge: 

■  movement  throughout  iliis  globe,  Jf'hoj  fi  uvi^trful* 
the  enmbinatkn  f/"  Heat  or  Caloric— a  wiot 
etuiinaaiiy  Isnds  fmm  ikc  cnitrc  oftkli  tarti,~~ivili 
0r  Lumen — a  matter  which  lendi  inet£antly  ttnt^S  i^ 
U   mt  Heat  by  ilt  confhmt    undtnty   it  tjtaft  p^ 
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mtvwardi the  %vn,  thttrue ktinclliU  ofthegra-  B«»t  !<< 
^  this  planet  toxXfarHs  that  Luminary  f  On  the 
he  tendency  of  all  the  dther  matter  of  this  giote  to 
T  centrey^^'<vitA  the  genera!  original  tendency  of 
tb  diffiifi  itfelf  through  empty  fpace^-^o  not  thefe 
cies  jpintfyy  conftitute  that  centrifugal  poiwer^  by 
xeniripetal  force  of  tlie  fiery  part  isjiill  reftjled^ 
rrfe  of  the  Earth  in  its  orbit  ^  duly  regulated  f-^Ar^ 
t  this  planetary  fyftem^  or  even  in  the  whole  uni* 
S  txvof pedes  of  eletnentary  matter  ;  of  which  one 
ted  Solar,  which  is  caloric,  and  tends  Jlill  to 
f  the  Sun, — while  the otheryTT.KKEl9E  «rPLA- 
mattery  tends  to  the  refpcHlve  centres  of  the  dif» 
netSy — and  the  mixture  and  relative  arrangements 

0  matter Sy  necejjarily  produce  the  mutual  attra^ions 
f€  movetiients  of  the  Sun  and  the  planets  ?  But, 
U  this  may  be ;  the  fudden  exclufion  of  caloric 

1  matters,  its  retention  in  others,  the  various  de- 
bich  it  was  retained  in  combination  with  this  or 
ication  of  matter,  and  its  inceflant  pafiages  by 
f  chemical  affinity,  out  of  one  matter  into  ano- 
i  of  ncceffity  have  effedlcd  much  of  that  com- 
f  bodies  fimple  and  bodies  compound,  that  ne- 
€k  place  in  the  primitive  formation  of  the  earth, 
f  a  matter  of  perplexity  and  admiration  to  the 
hilofophers. 

ial  or  gaseous  compounds  of  other  matter  with 
caloric, — by  their  cafy  chemical  formation  and 
ion,— by  ■  their  amazing  expanllbillty  and  com- 
— by  their  eafmefs  of  mechanical  mixture  with 
inces,^— mud  naturally  have  a(fled  a  remarkable 

part 


f  » 


ud  dtoompowM 
of  fluidity  iqid  anodN 
JDBponant*  and  thofe  w1 
'^naaakk  of  all  its  efie^.— -] 
iun  diat  in  many  of  tfaofi 
^^-^«  tt  philofopher^  fuppofe  theft 
.^KMMxd  by  the  operation  of  fii 
origin  to  water,— 4b 
wattr,  a£Ung  in  coi 
JMDtwhat  difierent  from  ai 
10  (ee  them  employed     /f 
41^  4^Kfe.*c  cempofod  in  very  great  qi 
«  <i««Scn  and  hydrogen»  which  n 
m  immenfe  proportions  am 


oxygenation  of  all  thefe  nat 
^4r  «f  tnd  oxygen  combined,  mud  ha 

odber  ededs  which  were  produ 

of  this  univerfe. 
jdgllar^can  be  more  abfurd  than  die  i 

tmt  the  middle,  interior  par 


rftrial   ^^ 

"?1 


Gnhgy, 

Inmo  another.  In  its  onliniry,  j 
,  it  is  ever  in  comtHiutiou  with  fotne  tnstter,  .^"' 
not  in  a  difimnt  form.  Did  Ii  esill  in  the  bowds 
I  CUdtt  in  a  ftec  imcombined  ll«te,  or  in  x  Itxtc  of 
lual  DuAtion ;  its  fublihy  of  nature,  and  its  power 
:aiing  that  ptopcny  to  thofe  fubdanoes  witli 
Blbincs,  vTOiitd,  of  nccdSty,  enable  it  to  farce 

]X  part,  from  that  Atuarion  towards  the  fur-  ' 
bbinarion  in  g;ares,  it  cannot  poffibly  fubfift 
Wot  the  earth :  ibf  i  if  the'  force  of  teireftrial 
^itould  fbfl^  any  thing  gaseous  to  n 
It  the  centre;  y«,  that  gawous  mancrw 
,  under  the  lirong  compreflion  to  \vhich  tb 
there  be  fubjefted, — unavoidably  mate  its  dofc 
Yei  there  aic,  no  doubt,  in  the  bofbm 
I  ftorct  of  oxygtHius  and  <rf  vxygtnahU  fub- 
wrr  ihefe  aw  aeceflibic  to  any  oihcr  dfr- 
lance,  which  contains   rtiltrie  in    large 
k  Combuftion  may  he  excited,  and  an  expanlicMt 
IfiaUe  matter*  may  be  prodjccd.     Hence  the  origiii 
Cmoes  and  eatthijuakes.     But,  nothing  oauld  ba-   ^_ 
beliSt  than  to  conclude  from  this,  that  there  ant  ^H 
Ms  Horn  of  fires  in  the  bowels  of  the  caith.     Thh  ^H 
finft  'ghfu  Ktafi^n  to  latlhquaket  and  vo/amaat  it  al- 
tlt^frtrm  ihtfvtfact. 

H  probable  that,  by  tlie  operations  above  ennmc-  ■■    4<- 
this  fyftem  of  earth,  w^ier,  and  airs,  was  finally  jJIi'S^l! 
li  fbr  iIk  reception   of   artmah   and  iv^c/ai/cj,*'*"*^^ 
fiCMMs  probably  furoilhed  with  but  a  fmali  number 
nUoh  am)  thofe  fuch  ae  could  the  ma(l  ealily  de- 
dr  mmnfhfflcot,  dircAly  from  undaboratcd  folids, 
ds.  Tbcit  number  might  bcfoon  augmeDted, 

and  I 


H< 


Chmieal 


i^Ul  aid  they  diffiifed  over  the  whole  globe.    ■J^im 
'L^  probably  pofterior  in  origin  lo  vegeiaUcSi     if  it 

able  to  believe,  that  the  firft  animals  of  c«iT-.    . 
fp«cies,  might  be  created  in  maturity  of  flti  n^ 
^nd  faculticsj — then  tlelHncd  to  cuntJQue  (hcJr  race  i. 


ThtDi.. 


10.  It  appears,  I  vcr,  iVom  all  the  i^iccnoi 
luge  thofc  which  arc  calu  he  fccondary  l^Tala  of  the 
diat,  (incc  it  was  clouitd  v.iih  vcgetarion,  sud  )B1 
— it  muil  have  experjcncoJ  fume  giund  coavoIfioB 
■  akajcous,  carbonaceous,  and  bituminous  Aran' 
TcmaJns  of  animal  and  egetablc  fubflance':,  whic 
not  be  dcpofited  till  aftci  the  Earth  and  Seas  had  be 
fiirniflied  wltii  aiumals  and  vegetables.  Kvcn  on  *i 
\cheic,  of  all,  they  are  the  leaft  to  be  expciStcd,  v 
find  tlie  excvi»  of  marine  animals.  De«p  in  1 
flmra  uf  the  noitliem  regions,  we  ineet  with  Mtt 
animals  which  arc  believed  to  have  been,  at  all  61 
capable  of  fubfifling  in  the  temperature  of  tJiofe  C 
How  have  ihcfc  things  been  produced  ? 

None  of  all  thffe  appearances  are  fuch  al  to  Im 
continual  decay  and  reftttution  of  this  globe  ft«n'< 
fcy  a  fucccffion  cf  convulfions  after  certaia  hllfctfl 
the  utmoO,  one  extraordinary  coiiwulfion  may  Bi 
fufficicnt  In  produce  tiic  phrenoniena.  It  iH  pnb 
account  of  fume  of  the  appearances  of  ibax  ffiai 
vulfion,  which  we  have  in  the  Scripturc-Hiftoiyol 
flood. 

That  general  Deluge  might  have  its  origin  io 
pulfe  of  fome  comet,  or  in  fome  derangcmcn 
lyAcm  of  the  heavenly  bodies ;  or  ii  might 


.>a  a  convulGon  by  which  the  earth  alone  was  af*  Bvok  ix. 
However  thefe  things  may  be;    'M  immediate  5**^*'^* 
ras  moft  probably — the  Judden  c&mpofttion  0/  vta^ 
nther  by  the  expanfion  9/iiydrogen  and  OXYCEtl 
nbinatlon  out  of  a  fol'id^  fcfiarate^  Jimjdtjiatei — pr 
condenfation  of  the  fame  fubjiances  into  WATEUt 
heir  CALORIC  was  abflraded  by  the  gasification  of 
her  matter^'— fierhafis  diamond,  which  might  exijiiu 
nmUityp  lifter  tfie  firft  foUdification  of  matter y  and 
hejuw  for  iu  greater  part  rarefied  into  CARBONIC 
fiiver  to  be  reflored  by  nature  to  the  fiate  of  pure^ 

DIAMOND. 

ibis  means, — the  new  forms  of  watkr  and  CAR. 
:  ACiDi — a  fiifficient  Deluge  would  be  eafily  firo-- 
The  carbonic  acidj  mingling  with  the  water 
t^opifhingly  increafe  its  bulk.  Caloric^x;!  the  tran^ 
through  which  it  would  neceffarily  pafs^  in  the  jiro^ 
xuf  thefe  pJiammena^  would  acl  a  mighty  and  im^ 
f  part  towards  the  general  convulfion  of  the  Deluge, 
t  convuUion,— Animals  might  be  driven  from  one  re- 
oanother  the  moft  diftanc  from  it; — the  exterior  ftrata 
Earth  un^X^  even  to  a  great  depth,  be  deranged ; 
itevci;of  thofe  mingled  efFe£\s  of  the  agency  of  fire 
which  flill  confound  the  inveftigation  of  phi* 
--bad  not  been  produced  at  the  firft  formation  of 
rthy'-might  now  be  accomplished. 
ea  that  Deluge  ceafcd  ;  its  cefTation  muft  have 
sdf  in  confequence  of  a  dccompsjition  of  the  tningled 
\%  and  CAl^BONic   ACID  by  which  it  was  occa^ 


ff'lmt.  is  tiQthing  but  txygen  in  a  ccncrete  Jlate. 

Nor 
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•mk  nt.  '  Tor  »e  ?ttlB(b  or  Soda,  lughr  but  pntkolv  { 

fc  tions  of  An  tme  pfinciple  of  oxrgen  in  coodt 

that  dtcomftafition  of  wmer,  anJ  carbmic  acij,  I 
tuAirA  wai  ntceffary  to  tit  dtficsaiipm  tf  l/igjiirfii 
GUbt,—the  oxygen,  mejf  firotaUf,/iaiaJitJ  m  a 
u/ith  a  futrt  of  the  carbon,  and  with  iaumai 
■l*-       defufittd  m  it, — tho/e   STRATA  of  CALCAEK 

C«k»F(oui  ter   tvhieh  are  fo  extetifiveiy  diffufed  votr  || 

*^^  Th,pa.  ./  fiT-coAi,  ^«,  .«>,  /4r  «i>J 
Jtrodueed  by  the  ttuiin  ef  carbon  from  tis  ^t^9^ 
with  a  fsrBpotiioH  ef  the  axygen  from  the  «twHf 
the  vjater,  and  another  p-rBfiaition  of  its  ^Si^ 
"XVTAZVt  were  produced  in  variouj  firata,  ifA 
kfdrogen  from  the  water  with  carbon  fr«m  xil 
acid.  The  proportion  of  hydix^cn  in  water,  ii 
comparifon  wiih  that  of  oxygen :  And,  tkm 
quantity  of  hydrogen  fixed  in  btttanens,  Jih-twtu 
much  f mailer  than  that  of  the  oxygen  fixed  hi 
rtekt. 

It  it  probable,  that,  the  Caloric  evolved  wh3( 
fittion  of  die  Deluge,  rcllored  thcfe  matters  to  the 
folidity,  might  be  again  ftorcd  up  in  diegtand 
of  E^cftrkity,  from  which  it  had  been  cxtitcate( 
to  aA  in  thofe  mighty  changes.  The  laws  of  gei 
.TiCation,  the  attra^ons  of  the  planets,  the  prc^ 
'feafons,  the  condant  movement  of  the  Eanfa  in 
Would  do  the  reft. 

When  the  Deldge  ccafcd,  the  prefe&t  a) 

^  was  compofed ;  the  feas,  the  lakes,  die  rivets, 

flow,  as  they  have  ever  {ince  done ;  the  furfacc 
pated  to  QouiUli  TCgctatioo,  fuch  at  baa  lince  £r 
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SECTION  SECOND. 

APPLICATION  OF  CHEMISTRY  TO  THE  PSaSO- 
MENA  OF  VEGETATION,  AND  THE  OPERATIO** 
OP  AGRICULTURE. 

Book  IX.  OujcE  the  A«ra£Hons  of  Chemiftry  have  an  influence 

,•  fo  powerful  and  fo  univcrful,  in  the  Earth,  thcWutrti 

and  the  Air;  and  fincc  the  Analyils  of  VECETABLtl 

^^f^  w  ultimately  refolves  them  into  the  chemical  principla  uf 

iafluenec.  Hydrogen,  Carbon,  Oxygen,  and  Azote,  &c.  ;  itisimfof- 

fible  bu[  the  phaenonietia  of  vegetation   muft,  in  a  nij 

great  degree,  depend  upon  chemical  influence?. 

1.  Vegetables  are  produced  from  feeJs.     They  growoa 

r»l"srfwJh*^  Earth,  in  the  AW,  at  the  bottom  of  the  Ocein  a^ 

'"tio'n"*"  '^^''^'^  collc<aions   of  water,  on    die    furfaces  of  wsicts, 

paraHtical  upon  other  vegetables,  and  in  every  conccitikle 

variety  of  thefe  principal  circumftances. 

J.  Should  it  be  alked, — what  is  the  prccife  dcfinitiaaofi 

ubit.  by  a  (icculiar  fin  of  gcneratkn, — ausmtntibte  in  kuil,tt 
Jimfily  by  accreiicn,  ay  by  chmical  eombirtauon,  but  tj» 
enlargtvunt  of  its  orgaiiixaiion, — in  vjhick  a  fiecHliar  viuHf 
fO-B/ieraus  with  chimical,  fnechanical,  and  eUflriad  igfr- 
tttces,  IB  pnduce  the  gnm-th  andfaluiatyflalCBfshtb*dff— 
and  which  after  r'ljing  into  exijience,  and  (tajjing  ikftnii^ 
certain  fcrles  of  ehangis,  it  naturatly  df/irivtd  of  iti  vluSlft 
and  difjolvcdinte  m  component  material  ti 
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Thefe  vegetables  have  this  for  the  moft  general  eafily  ^ook  ik. 
Klcemible  fa£l,  upon  which  we  can  e(labli(h  a  fyftematic 


urangement  of  them, — that  they  are  are  all  reproduced  xhcgcncri 
irom  a  peculiar  fort  of  generation.     A  tree  is  not  fo  pro-  *»*>«*  ^  ^•^ 
perly  a  (ingle  individual,  as  a  fort  of  family  of  individuals. 
rhe  flowers  are  the  individuals.     Thefe  are  male  and  fe- 
male.   There  is  an  impregnation  of  the  former  by  the 
energies  of  the  latter.     The  impregnation  quickly  makes 
the  florification  give  place  to  the  formation  of  the  feeds, 
giainsy  or  fruits.    In  fome,  the  impregnation  or  fecimda- 
iok  it  fufficiently  apparent.     Others  feem  to  conceal  ity 
fad  are  called  Cryptogameous.     It  was  upon  the  obfenra- 
iu^  of  this  grand  law  of  generation  in  vegetables,  that, 
vkr  many  imperfed:  attempts  at  a  general  claffification  of 
Am,  LiNNJEUs   at  lad  fucceeded   in  edablifliing  that 
i^Aematic    arrangement  which    botanifts  have  hitherto 
fcmd  to  be  the  moft  fcientific,  and  the  moft  commodious. 
Be  oodfidered  chiefly  the  flowery,  examined  the  parts  of 
<#Gkydiftingiu(hedthe  male  from  the  femalej  connted  their 
^0KBbrt  immberBy  remarked  where  the  florification  was 
W£fceniible  ;  examined,  after  thefe,  the  next  moft  gene- 
Iri  Mb ;  thus  eftablifhed  claiTes,    genera,  fpecies ;   and 
ivmed  a  general  hiftory  of  vegetables,  which,  whenever 
pijint  can  be  found  in  florification,  it  is  not  dilficulc  to 
liboiptir  ^th  nature.  As  the  flowers,  however,  form  but 
j^finall  -part  of  vegetable   nature ;  much   more  is  to  be 
IboWii;   and  one  may    be  acquainted   with  the*  grand 
|hd  general  fiift  of  the  Linnaan  fyftem  in  all  its  modifi- 
|hkioaa»   without  po0efling  an  adequate  knowledge   of 
IH|ilalil<    nature  in  all  its  parts.      The  other  general 
^ASf  are  tfacrefbre,  to  be  taken  into  confideration  ;  and 
jpoaAefb  aie  founded  the  well-known  natural  orders  in  the 
t  F  f  2  Botanical 


Bom;  IX  Botanical  SyfVem.  It  is  but  for  one  Ihon  period  durfog 
\>V^  each  year  of  their  cxiftence,  that  plants  arc  in  a  da 
pf  floTification :  And  hence  muH  arile  a  difficuin-  ti 
diftingiii filing  them  from  one  another,  at  other  lima 
For  thisrcafon,  the  celebrated  Jussisu  contrived  Jut  at- 
rai^cment  founded  upon  the  internal  (Iru&ure  of  tbc  fed^ 
which  botanifts  fo  much  admtrej  and  which,  tf  it  4o  Btf 
deferve  to  fxipcrfcdc  the  fyftem  of  Lignxus,  is,  howefn' 
inferior  in  beauty,  uiiiity,  and  fclentific  accuracy  u  ihl 
fyflcin  of  LiunjEus  alone. 

After  due  attention  to  thofe  general  and  mod  confpicuMi 
fa&s  which  are  to  enable  us  to  difcriminate  beiwcca  hi 
plant  and  another ;  we  may  Jerccnd  to  the  ntlnooclf 
of  ot^anic  and  mechanical  Hrudure,  chemical  conipfe 
ti«i,  ice. 
•p^^'qj,  Ak  to  organic  ftruflure;  all  vegetables,  when  Wj 
pnU  ftiuc-eicainined,  prefcnt  in  all  their  parts,  z  fiirt  with  atft 
'  '  ofcclh  involving  it.  Wood,bark,  all  theparu  ofligiM^' 
or  of  gramineous  vegetables,  are  but  collections  of jUmdi 
cellular  tlffue.  In  the  llrufture  of  trees,  thefe  are  WOS^ 
into  a  number  of  remarkable  organs..  The  basx,4|| 
exierniil  covering  of  plants,  confiAs  of — an  epi 
(liin  membrane,  which  forms  the  exterior  part  ^- 
ttark, — immediately  under  it,  a  cellular  coating,  tbc 
part  of  ilm  bark,  compofed  of  vcficles  and  utrido, 
connected  by  vefTcIs  fpreadiug  out  Irom  it,  wiiliall 
tcrnal  parts  of  the  wood,  even  to  the  very  pith^-W 
n^tli  this  cellular  covering,  an  aflemblage  of  lan^H 
f<>rineil  by  ijic  union  of  the  vcfTels  fur  the  fectetioaig 
ditfufion  of  ihe  fluids  through  the  plant,  and  ci 
what  are  called — (he  conical  coatings.  Under  the 
itie  Wood  or  Licneuks  T£xtuk.£,  compdedof 


of  Vegetation'.  453 

b  the  arrangement  of  concentric  layers — intcrvoven  and  ^*  \^' 

connefted  together — with  a  cellular  tiflue  full  of  veficlesy  v    ■  ^     j 

which  diminifh  towards  the  centre, — where,  however,  there 

cxifts  an  aflemblage  of  them  in   the  form   of  what  is 

named  the  Pith. — The  Pith  feems  thus  to  be  only  a 

collc£don  of  veficles,  the  refervoir  of  the  fuperabundant, 

elaborated  nutritious  matter.     Ilie  Leaves  confiil,  like 

Ac  reft,  of  epidvinisy  cellular  tiffue^   and  fibre.       The 

B&AKCHES  are  new  trees  implanted  on  the  parent-ftem, 

which  fervc  to  enlarge  the  quantity  of  furfacc  which  the 

iihole  plant  expofes  to  the  atmofpherc.     UTic  roots  are 

kuicheSy    enlarging  the    quantity   of    furface  that  the 

|hot  expofes  to  the  contact  of  the  Earth,  and  conftituting, 

^  die  fame  time,  its  means  of  mechanical   fixation  and 

IbppoTt.     In  the  palms,  the  fibres  of  the  wood  are  ap- 

|lied,  one  befide  another,  in  a  limplc  longitudinal  arrange* 

Siait.      In  other  woods,  they  are    arranged  in    circu- 

mt  layers,  one  without  another,  not  perfedtly  concentric, 

lift  with  a  degree  of  eccentricity  of  which  the  caufe  is 

Sifown.      TTie  Grasses,    fungi,    &c.   differ  from   the 

!l^pie6ii8  vegetables,  as  containing  a  fmaller  proportion 

ft  Ugnf9us  Fibres^    The   seeds  and  flowers,  as  to 

lifaulei  organic  ftru6lure,  refcmble  the  wood  and  bark* 

mfiiSt  arc  the  solid  parts  of  the  vegetable.    The  fluid 

iiid  g^tttons  parts  are — the  sap,  and  the  other  immediate 

incijdes  of  vegetables  which  have  been  formerly  ex» 

8cG.    A  part  pafs  through  the  plant,  in  a  fluid 

Butt  diey  are  all  perhaps  refined  to  the  tenuity 

^  gak;  before    they  are  ultimately   fixed   in    the  folid 

Itoiitt'  of  die  plant,     llie  juices,  &c.  are  different  in 

iHbreiif  plants.     Some  plants  are  only  annual  in  their 

l^v,    -  -   ■  r  f  3  growUi  ' 

r 
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BooRtiL  growth  and  decay.     Others  are  more  permanent;  lilting 

v^V^  for  tsvo  years,  for  fevcral  years,  or  for  an  indefinite  length 
of  time,  according  to  circumftances.  The  root  is  oft« 
preferved,  and  capable  of  giving  biith  to  new  phmt,  wbi!e 
the  other  parts  periih.  The  ftctns,  the  bninchc*,  (he 
bidbs  of  the  root,  are  cap^''''^  of  propagating  the  fJani,  it 
well  as  are  the  feeds.  Earth,  water,  air,  appear  uecelTiiy 
(o  the  nourilbmcnt  of  plai  is.  They  live  and  flourilli, 
while  fupplJcd  with  thefc  in  dtie  proportions  Thej^itie 
vithout  them.  Heat  or  Caloric,  and  Light  or  Ltantii,tn 
equally  neccffary.  The  abfence  of  a  due  proportion  oi 
.beat  is  fatal  to  vegetable  life.  Its  prefeoce  in  a  due  pnv 
portion,  enlivens  all  the  organic  energies  of  the  vcgeiibl& 
I^ghi  is  continually  afling  upon  vegetables  ;  and  nopowo 
.  can  without  its  prefcnce,  generate  healthy,  and  vigoitwi  \ 
vegetation.  It  is  flill  to  be  remembered,  that,  however  w« 
tIous  thofe ,  compounds  which  are  called  the  imme^iU 
principles  of  vegetables  ;  they  are  ail  ultimately  refol>d  ( 
into  the  four  elements  of  oxygen,  hydrogen,  carboOi 
and  azote, — of  which  four,  azote  docs  not  exift  in  in 
vegetables,  fo  generally  as  the  reft,  and  does  not  in  i 
any  one,  occur,  in  a  proportion  equally  confideraUc. 
S.  II.  Now,   in  what  manner  do  tht  peculiar  viiaUtf,  lil 

Law'of   chemical  'i  Lilians  and  dt/iendencies,  the  tncckt 
VcstMha-jianca,  of  vcgctabki,  and  vjhattver  other  infuatcts  tiff 
aft  fubjeft  to, — accomfiUJli    the  whole  of  their  vq^i 
gTQV.lh,funflions,    and  decline,   with  the  fsrmatitn 
thofe  peculiar  chemical  comfiounds  which  vegctaUti 
fford  ? 
J.  The  feed,  the  Ihoot,  the  flem,  the  bulb  frona  rvhkb 

."'^('^^^Ig'SvMfSiiveTcii'iWci, — coniributc  to  the  re-produdixi^ 

minjtioD.  (ijg  individual, — Iblely,  as  ctntainirtg,  im, 


gftditi 


Germina* 
tion. 
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md  in  the  rgqulfite  prefervation  and  organic  arrangement^  ^^  '^« 
\U  the  effential  parts  of  the  vegetable  form.  The  feed  is 
irefeiable  to  all  the  other  parts  for  the  re-produftion  of 
ihe  vegetable  ;  becaufe  it  contains  thefe  eflential  parts  in  a 
ntuial  preparation  in  which  they  are  the  moil  eafily  pre- 
faved,  the  moil  conveniently  diiTeminatody  and,  in  fuita- 
ble  drcomilances,  the  moil  readily  revived  to  vegetation  ; 
kcaofci  by  means  of  the  feeds,  vegetables  are  univcrfally 
le-produced, — but  of  fome,  we  know  not  to  accompliih  tlio 
n-prodn&ion  by  other  means. 

A  fort  oi  faccharine  fermentation^ — if  we  may,  without  ?' 
inpropriety,  employ  the  term, — is  necelTary  to  prepare  the  changes  ii 
/|&H/fi>r  the  revival  of  the  energies  of  vegetable  vitality. 
Whatever  A%ote  is  in  it,  muil  be  feparated  and  evolved, 
Ii  hydrogen,  carbon,  and  oxygen  muft  be  brought  toge- 
ther io  thoie  proportions  and  that  union  in  which  they 
fcnn  laccharine  matter.  Whether  a  fimilar  change  take 
phce  in  the  (hoot  or  ftem,  in  order  to  the  re-pro<lu£lion 
pf  die  vegetable,  is  perhaps  Icfs  certain.  But,  it  is  mod 
Pwly,  that, — when  the  item  or  ihoot  has  already  fuf- 
llBcd  any  material,  chemical  change  of  its  parts, — vegeta- 
ioQ  cannot  be  from  it  renewed :  Where  it  is  ilill  fit  for  the 
potwal  of  vegetation, — the  faccharinc  preparation  may 
lot  be  neceflary  in  it. 

At  the  moment  when  the  matter  of  the  feed,  or  other       9, 
qpnizfld  portion,  has  received  the  neccfFary  chemical  pre -^cncement 
pntion, — ihft  peculiar  energies  of  vegetable  life, — ^^^^^^^[^'^^^11 
ijiat  myAerious  law  of  nature  wc  know  not,  renewed  in 
;,    The  peculiar  energy  0/ vegetative  \.\y?.,  confijls 
I  tfr  cmeuerting  into  peculiar  ccmpoundSy  dijlributing  in  a 
tmliar  mfchanical  arrangementy  and  employing  for  the  gc^ 
ml  inlearg(mcnt  and  fupport   of  its  Grganic  Jiiuffiucy — 

1*'  f  \  whatever 
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« I.-*,  whattvtr  fuiialU  tnailt't  ar«  (trtfmui  to  Ui  /irtfifr  o 
nr>-/  Br^om, — and  tf/iteially  in  its  combining  ts  me 

laws,  cktmieal,  cUlirieal,  vuckanical,  which  cau!d  net  stirr- 
wife,  ail  together  in  karmonioui  union.  Where  chemical 
or  mechanical  means  are  employed  to  hinder  this  cnajj 
from  ever  commencing  to  aift  upon  the  fccJ  which  dw 
Jaecharizini  Jiroeefs  has  prepared  for  it ;  the  feed  fooB 
halleiis  to  putrefaftinn  and  final  dilTulutinn, — if  it  licnU 
hrought  into  thofe  circiimftances  by  ^vhich  the  vinflU 
fermentation  is  to  be  excited  ia  its  faccharine  piUl 
Wlien  VfgelakU  lllalily  commences,  the  progrefe  towudl 
diffolutioii  ceafes.  That  part  of  the  fee]  may  decay,  not 
~  of  which  the  faccharine  meuier  has  beeu  extricated.  Tlie 
■         Saccharine  matter  itfelf  becomes  the  living  embryo  of  (fee 

new  vegetable, 

!<*■  After  Fcgetalile  Life  or  IrrilahHily  has  thus  commenco^ 

of  Vc-its  firft  energy  is  exerted  in  receiving  from  the  £«rt»(,  in 
i^i""    which  the  embryo  is  imbedded,  the  impuUe  of 

pregnated  with  various  folubic  or  fufpendible  fubftincetj 
iu/iici  its  exterior  organs  refine  to  ^as,  oi,  ihcy  couvoiil 
into  nourilhraent.  It  is  neceffarily  from  the  Earth;  All 
the  tnibi"yo  vegciiible  takes  in  its  (irft  nourifhmeni:  fa,-, 
it  is  imbedded  in  the  foil  ; — in  the  air,  the  fiu^Dationof 
parts,  and  the  variation  of  temperature  arc  too  inceiStDt  ■, 
afford  that  flow  tligeflivc  heat,  and  that  long  exterior 
plication  of  the  nutritive  matter,  without  which  die  Ml 
excitement  of  vegetable  irritability  might—nol  fo  O^ 
take  place  ; — only  at  the  furfacc  of  the  Earth,  is  dlcitti 
he  found  a  fufficient  accumulation  of  that  matter  £ni* 
iibich  is  evolved — the  proper  pabulum  of  vegetable  6*55 
\VT)cn  vi-petables  fpting  up  in  water,  there  mud  be  A  fort 
ot  fljgnvit  fixation  of  the  water,  whw 
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nUcs  the  ftcadincfs  of  a  balls  of  Earth,    Vegetable  life  Bq^  ix.  * 

never  renovated,  while  the  feed  floats  about  in  air.  ^»ct.  ir. 

The  Epidermis  of  the  Bark^  neccflaiily  afls  to  vegeta--      ^^^ 

es»  as  the  Mouth  or  or>;an  for  the  fclcftion  and  introfiif- Vu'l  a^»o* 

:pcion  of  food.     It  is  exceedingly  fine  and  clofe  in  its    Jtrms. 

ledianical  texture  ;  for,  it  is  perhaps  deftined  to  peitorm 

lot  a  chemical,  but  a  mechanical  part ;  and  that  mccha- 

B&n  muft,  of  courfe,  be  extremely  fine,  which  (hall,  in 

he  rebtive  fituation  of  the  epidernr\is  df  the  bark,'  exclude  I 

ntiy  matter  that  might  injure  the  interior  organization  of 

be  vegetable. 

The  Celluiar  tijjue  of  the  Burk^  is  tiie  firft  receptacle,       12. 
nddie  rcfervoir  of  the  food  taken  in  by' the  EftidcrmJs.  ami  vital 
II  ks  veficUs  and  utricles^  h  that  food  depofited  for  ^»gcf-j"^'j>"l*jJI^ 
Op  and  nutritive  diftrlbution.     In  them,  begins  the  che-  T'^f-^c  of 
iai  proce&  by  which  the  living  vegetable  digefls  its  food 
to  a  proper  addition  to  the  lubflam  e  of  its  organs.     The 
JBcfaanical  relations  and  powers  of  the  organs  and  of  the 
Mi^  are  made  to  co-operate  with  thofc  which  arc  che- 
Ibd^'    In  its  pafling  from  the  utricles  and  vefick-s  of  the 
iMir  tijfuej  through  the  organs  of  the  cortical  coatingy^^ 
NtSAP,*  the*  general  chyk  or  blood  of  the  plant,  is  com- 
pdf  diboratcd.     By  this  elaboration,  thofc  chemical 
ftriplni  tirr  frlrft rd  which  can  alone  contribute  to  the 
jtoBiice  of  vegetable  life  ;  and  they  are  mixed  together 
rfttt  one  of  the  Immediate  Principles  of  Vegeiables, 
Ifih  is  naiticd  Mucilage. 

^EIus  Mudlage  contains  oxygen,  carbon,  hydrogen,  and       x  j. 
|lB^  die  chemical  dements  of  all  vegetable  fubftance,  >n^j^"'^|y*Jf^f 
ftcDndmiacion  in  which  they  are  the  fitted  to  he  didri-    Fiauu. 
■I&rthflf  fidutary  fupport  of  the  particular  vegetable 

■"•■'■•  within 

L 


^5^  C^e^'py 

Sack  IX.  within  which,  the  mocilagc  is  found,     jfzttt  cxiAs 
.'touciLage  in  a  proportion  fmallcr  than  tharof  hsoi 
gredients.     Nor  is  the  oxygco,  ufuallyi  fo  copious 
hydrogen  and  the  carbon. 

The  mucilage  thus  prepared,  is  cairictl  inio  the 
'J  turc  of  the  wood  ;  and  is  conveyed  through  it,  by 
culation,  or  perhaps  fome  different  movemfini  ;  of 
the  fccret  raiio  has  not  yet  been  difcovered  ;  but 
perhaps  extends  only  in  its  lineft  gazeous  eiaboni 
the  general  fyflem  of  the  tree  or  whole  plant.  The  i 
tiffuf  of  the  wood  fccats  to  form  its  circulating  aixi 
dular  fyflem.  The  fibres  refcmbie  the  brni^s — perhi 
lefs  than  the  flefh — of  the  animal  body.  ThePlTH 
it  fhould  feem,  a  refervatory  llore  of  the  Enely  dal 
nourilhmcnt  of  the  plant  i  dcAined  to  rcflore  its  cc 
for  the  fupport  of  the  vegetable  life,  when  there  ii  1 
ciency  of  nouri/limeiit  from  without ;  as  well  as  I 
out,  at  the  proper  feafon  into  tlic  flowers,  and  all  ih" 
paris  of  fructification.  The  circulation  within  the 
is  performed,  partly  by  ii<iuid,  partly  by  gaxnta  fiibl 
The  veCfels  vary  in  dircQion  and  tenuity, — as  it  is  a 
a  fluid  which  they  are  deftined  to  convey.  The  C 
tion  exteiids  as  well  to  all  the  pans  of  the  pitb,  the  1 
the  fruits,  and  the  bark,  as  to  the  wood.  CoDtiiK 
cretions  of  thofc  which  are  called  the  Jira/ur  Jitiia 
throughout  the  plant.  Juft  as  the  feinen,  the  tcan 
eyes,  the  cerumen  in  the  eafs,  &c.  are  feparated  frc 
hu.man  blood  ;  fo  are  the  various  principles  of  each 
wiiich  dilT'u'  in  their  nature  from  the  common  fap,  f< 
from  that  fap  in  its  courfe  of  internal  motion,  by  i 
«Is  ill  -which  vcgetatian  combhies  the  agency  of  ti 
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MHcal,  ymth'  ^t  of  the  chemical,  qualities  of  thefe  Book  ix, 
Utten.    Thek Jicr€Uons  con&fi'^/uirtly  of  excremsntf  or  ^   **^^'     ' 
hitler,  which,  after  performing  its  part  in  the  vegetative 
■fiioot,  is  to  be  periodically,  thrown  out  of  the  fyflem,' — 
|rr^  of  matters  requifite  to  the  re-produdiion,  or  to  tlie  per- 
jhment,  fidutary  exiftence  of  the  plant.  That  matter  which 
requifite  to  the  permanent  health  of  the  plant-^accord- 
to  its  particular  nature, — Is  continually  fixed  in  its 
fiibftance,  after  the  proper  elaboration  and  diftribu- 
The  excrement^  in  the  healthy  ftate  of  the  plant  is, 
y,  thrown  ofF,  only  in  a  gazeous  form. 
cr  Caloric  is  fenfible  to  the  human  hand,  and  to      15. 
inflrnments,  only  while  it  paflcs  out  of  one  combina-ju,*"^^ 
tto  another.     In  the  ordinary  growth  of  plants,  fo  gc'»^»o^ 
fixations  of  liquids  and  gafcs  into  folids,  are  confiantly 
GO,  that  they  cannot  but  have  within  them  a  fenfible 
foperior,  in  its  ordinary  (late,  to  the  colder  temperatures. 
tte  other  hand,  as  their  excretions  are  made  only  in  gas ; 
much  caloric  to  its  expanfion,  mud  conti-p 
Ctfry  off  fo  much  as  to  prevent  any  exceiBve  accu- 
of  keat  within  the  living  vegetable.     But,  while 
taken  in  with  tlie  food  of  the  plant,  and  fet  at 
hj  die  fixation  of  the  due  proportion  of  its  fluids,— 
fODMin  in  a  juft  equality  to  that  which  is  carried  oflF  by 
iecretions ;  fo  long  muft  the  plant  retain  its  na-i 
Maoperaturc.  The  tranfitions  within  it,  of  fluids  into 
ind  of  folids  again  into  fluids,  are  the  immediate 
of  itt  fenfible  heat.    The  temperature  of  plants, 
of  confiderable  variations  ;  and,  within  a  certain 
wanner  the  temperature,  fo  much  the  more  vi** 
will  be  the  growth  of  the  plant, — provided  that  the 
id#  of  beat  be  accompanied  with  an  increafed  fup* 
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Cbemi 


vithl 


gredi 


•  plane  1 


h\n  which,  the  raocilagr 
ciiage  ill  a  propoRioti ' 
dients.     Nor  is  ilic  >.' 
hydrogeo  and  thccai:: 
J^^  The  mucilage  (hii . 

fJ'Cr  t"^^  "f  'he  «ood  ,  . 

"OD.     culalioo,  or  perhap'  . ,.,  ,,,  ,i,^.ir  thanfler,  1 

the  fecret  rario  hn-  .■,|iT,.-!^wI)ic[iflcq>durln^ 
perhaps  exit-ntU  n-  _ .  .^^.  [t^,^  ^f  ,f,t.  atmofphfltj 
the  general  fyfien  _  ,.^j^h  ilicir  litniid  and  ga«« 
i//?«e  of  [he  wc-*  ^ ,  lutuial  condition ;  the idJOlB 
dulai  fylian.  "  ._^o[  grow.  IVhcn  the  gcniJ 
Icfs  ihai)  ibc  f  „^, .  ,|,e  temperature  of  gfO« 
-,-; — By  combining  willi  ihli  q 
^rr, — ihc  obf?rv.iii(>n  of  ihc  pem 
-  X.  ihc  firft  fproLiiing  of  ihe  bi4 
_  Ftfiw  afflJ  (lie  JlJJ  wf  the  froil,-^ 
out.atthi  _^3>ajdcrftand  the  caufcs  of  the  ^ 
P*"*  ^*^  «  ^  >»  trees.  In  Spring,  Summer,  i 
IB  perfC'^^^  cf  external  nature  fupplies  die  l* 
Tlic  y^  jf-  Botirifliment.  The  genial -heK  ■ 
^  ^'  "  ^  ^a Ae grcateft  livelincfs  of  ene^Mi 
^'''  -^ft'^^  '^  cnbrg^s  its  wood  andbuk 
'''■'  '^^^|»*r  leaves,  and  produces  feeds  ferA 
'"  ^jgj^tefpccio'-  This  growth  gives  itfnCr 
^^^^»  larger  pioportion  of  nourilhnwnt; 
^^aiK««d.  Hut,  the  advantage*  whkK  k 
lot,  at  lird,  e<]U8l  to  Ae'l 

lu  new  parts  arc  not,  at  firft,  fd&iiB 

^00t,  >"  •"  £ro«tl,,  with  the  old.  Tfce 
^yjfjCmilateil  wiih  rhpfe,  before  tbe' whole > 
TT-^  fc  ftiiclionv  with  full  health  and  vlgi 


i(  Should  fee 
nourifhoKti- 
for  tlic  fill  ' 
cii  my 


matt  §f  its  veffebf  nstmraUy  [vmiaU  iUs  « 
fmmng  •ftkt  SAP ;  bectnJe  wkm  ik§  /n 
Viffib  In  the  barki  and  thi  Jlvm  of  thi  •  Sa.; 
ring  of  this  hark  has  taken  placei'—it  is  mi 
ring  immediately  above  it  Jhould  from  the  i 
Jimilitude  of  circumflances^  experience  the  fax 
vefjelsy  and  flow  of  Sap,  fooner  than  anj  m 
llie  laws  of  Hydroflatics^  as  well  as  thoi 
ivill  be  found  to  have  an  influence  in  regul; 
and  diere  are  many  minuter  ciicuroftances 
cxpofurc,  to  be  attended  to,  while  we  acter 
its  ratio.  The  final  decay  of  the  annual 
courfe  of  every  fucceeding  year,  the  diffin 
the  lives  of  the  graiTes  and  of  the  ligneoua  ] 
culiarities  of  foliage  in  the  evergreens,  and 
of  plants  which,  in  a  foreign  dimate,  furp 
ing  properties  more  fuitable  to  that  of  wh 
indigenous, — are,  all,  to  be  explained  by 
of  the  general  principles  which  have  been  1 
the  peculiar  circumftances  of  each.  Ele£i 
to  be  regarded  as  a  caufe  of  a  portion  of  the 
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I  chemical  principles  which  vegetables  take  in  as  BookTX. 
imenty — the  forms   in  which   whatever  of   thefc 


e  retained,  is  depofited  in  the  vegetable  fiibftance,— • 

c  elementary  nature  of  the  fccretions  which  they 

out, — deferve  to  be,  yet  a  little  more  particularly 

crecL 

r  ultimate  refolution  of  Vegetables  by  chemical  _.  »^   . 

i.         ,  1        ,  Chcmidl 

Si  anords,  as  we  have  found,  only,  hydrogeriy  car'-  phzoo- 
tjgin^  azote^  with  perhaps,  in  moft  c^ksfiotajh^  ^^Vcwutioa* 
IS  their  proper  principles,  and  occafional  contami« 
I  of  other  matters  in  fmall  proportion.  Earthy 
id  Waters  can  alone  afibrd  thefe  principles ;  for,  nO'- 
jfe  is  to  be  obtained  as  a  pabulum  for  their  growth* 
Ics,  none  of  the  fimple  earths  is  ever  known,  alone, 
or  and  fupport  this  growth  :  No  lalt  exclufivdy  era- 
^  will  more  effsdually  accomplifli  this  end. 
^Binlly  almoft,  alone,  in  its  ordinary  (late,  fuffici- 
bd  vegetable  life  :  Air^  too,  powerfully  nouriflies 
lion:  Heat  Biid  Light  zrc  neceflary  to  its  falutary 
L.  In  comminution  and  in  mixtures^  the  different 
miben  to'  nourifli  vegetables, — ^rather,  however^ 
By  Aan  direfily  as  food, — if  we  except  only 
}  €Xby  bitumens,  almoft  all  faline  and  combuftible 
in iii  mixture^  if  not  alone,  are  capable  of  aiding 
ifrdi  of  plants.  The  want  of  water  and  of  air« 
ii  heat,  drowning  moifture,  chilling,  freezing  cold* 
Mt  of  fuffibient  fupport  and  covering  at  the  root,' 
jtven  of  any  one  of  tliofe  things  which  are  ia  due 
iMy  die  moft  (alutary, — dwarfs  or  deftroys  them. 
Idft  not  be  buried  in  denfe  impenetrable  earth : 
idft  not  be  excluded  from  accefs  of  air :  They 
Mt  bo  hidden  from  the  light  of  heaven.     In  gas- 

a^oce. 


^&cly  argiUaccous  or  Cluxous,  nc« 
cilijreous.  DUrciinl  giifiu  liavc 
law.  3[  dilFi-reiit  tiuirs  ^<i>i  in  Jitferrnl 
die  exterior  furfaecs  ui  ptanis.  lo  Ci'-  li^i 
b«ii  found  (o  exlialc  g,is-oxjgcn  ;  in  du:  .i  u 
b«am  obfetvcd  m  give  out  gas-azoic  ;  As 
bave  varicJ;  tlie  natiiic  of  the  gafn  wy 
YaricJ  likcwifc,  to  the  great  aflonillinieni 
ami  (lifagrccmcnt  in  opiiiioti,  of  phUofoplicI 
The  more  fccrct  rclariuns  anJ  imifa^lior 
thefc  [ilixnomcna  dcpcnJ,  may  be  tJius  cxpl 
1^  inhale  nouriftitncnt — ^only  in  the;  forms  ;: 
*J^^^^^dEMai  folutions.  'Jhc  reaii  lake  in  uiini 
ih«ie  phc  [neiit  Uiej'  receive — chiefly  in  w-atcr,  anJ  ii 
with  wtiter,  and  other  liijuid  foltitiuns. 
brandies,  flowtrs,  fiuiis,  ajid  leaves  take  i 
aqueous  nourifliinent;  but  receive  a  mm. 
l>ititlon  cif  that  which  they  inlialc,  In  a  g;a- 
ii  in  general,  falutary  fur  plants,  to  /ceci— 
Boent,  rather  in  a  gazeous  tfuo  ia  an 
becaufc  what  they  take  in  iHe  fogu 
rood  part,  eader  to  be  dizefled  into  wiL. 
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If  Ibrii  of  food  which  plants  can  take  in.    All  foils,  all  Book  ix. 
iy  mil  fituations,  in  which  they  grow  and  thrive,  muft  af-  f '^^'  "^ 
fk  Aefe  dementaiy  pabula.     Where  thefe  are  to  be  ob- 
■d,  in  fufficient  quantity  ;  plants  take  in,  over  all  their 
irftces,  by  die  energy  exerted  in  the  epidermis  of  the 
M,^— ^recifely  that  due   proportion  of  each  element, 
Uch  ii  requiiite  to  their  healthful  ftipport,  according  to 
ii  re^dlive  nature  of  every  diiTcrent  plant.     The  roots 
I  Very  many  plants,  comprehend  a  proportion  of  exterior 
little  Ie(s  condderable,  than  that  which  they  ex* 
to  the  external  air :  And,  therefore,  in  every  fertile 
no  fnkall  proportion  of  the  food  of  fuch  plants  is  taken 
Icaft  through  the  medium—of  the  earth.     Soils 
ing  azote,  hydrogen,  and  carbon  almoft  in  a  fepa- 
ftatis,  are  eminently  fertile  and  produce  plants  of  very 
growth ;    becaufe  fuch  foils   fupply  in  great 
»  die  elements  of  vegetable  fubdance.     Water 
inently  nutritious  to  vegetables,  partly  becaufe  it  is 
Tdbide  for  all  the  other  nouriihinent  which  they  take 
f'tt  die  roots,  partly  becaufe  it  is,  even  undecompounded, 
[cbJDfGderable  anicle  of  their  food,  partly  becaufe  its  de* 
mat  the  Epidermis,  affords  hydrogen  and  oxygen. 
Bits  which  enter,  largely,  into  their  funAions  and 
Oxygen  conftitutes  a  neceflary  part  among 
of  vegetative  life,  in  a  proportion  perhaps  not 
Inger  than  that  in  which  it  has  been  difcovercd  to 
ly  fixed  in  their  fubftance.     It  is  neceifary  to 
many  internal  compodcions  by  which  the  matter  of 
Iblid  parts  is  finally  elaborated.     It  is,  pcrliaps,  fixed 
loGd  form,  in  the  potafh,  the  foda,  and  the  lime 
phnts  are  well  known  to   afford.     The  manner 
iiUA.  cakAwus  foils  exerclfe  an  influence  fo  emi- 

G  g  nently 


r 


4«4 


""-    ji^*«»*5en— of whichitii* 

,_ij  (.1  wegBteble  life,  escrtrf 

-^  ihis  form,  pafGng  in  A 

-.y^a  the  vtgctabtc,— anJ  * 

.  .--u'jw,  or  fixed  in  ihefolilii 

.     :tf  (hree  Aates  of  litnC)  p 

__.,^.i  aglit  ami  he»t  U  oftoi 

.^iwiif  energies  of  the  ejudoii 

.  ..uipi.caons,  and  making  diofe 

„  a»-«RvT  are  nece{nuy  to  its  ti\aof 

_^.     ,,  »i^ative  energies  are  «• 

,    K  vernal  heat  of  plantiiDf 

..n  :.>'  10  1 5"  above  thai  of  4 

._  .■-=  K  its  mean  u-mpcrature.  Vej 

_-  ■  i:  the  more  Rnlible  parts  oi 

;  ,-  aiftfd  upon  Ity  light  andhfl 

■wV-.tmccs,  the  energy  of  Ae  e(i 

_...:  :3kes  in  fnod  with  great  i" 

::•:  3 1 mof [ill erica)    air,  only  ihof 

...  .  ;  for  its  fiiftciiancc, — takes,  i 

.  1  .-vvgch,  iliau  i;t"tarlwaian(JazfiCi 

^  ..' .lugmcii:  the  ri:;ygcna:ioii  of 

.  .:;-^rf.     lii  iliu  -lirli,  \c^Gtabki  ^ 

_  ...    .r  ^.is  flatc,  the  cuLigics  of  the  t\ 

^-  .i.scicmly  e\citi;ii,  to  take  in  mud 

•      _  ,  -■.,-«.  at  this,  lime,  cive  out  an  ewre 

ffffO\r.  i^i  ""-'  rrdpi.riion  or  oxygen  11 

''■        ^  i.-aallcr  ill  the  J.irk, — and,  therefor 

^'  ifi:  •»  **'  rej'^^^'l  I'y  Pl2""  glowing  in  i 

^^^it,.  aherc  is  peihaps,  too,  a  cemia  fii 
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gjk(ran.  vegctcblcs,  -which  is  cffc&ed  by  the  energies  of  the  '^^^  '^ 
lis*,  aiid  accomplilhed  not  without  a  decompofition 


Slips- oxygen  in  which  there  is  oxygen  fet  at  libcrtyyto 
ouiialie  in  the  atmofpheric  air  from  which  the  light 
boca  withdrawn.  1  he  leaves^  being  far  the  Aneft  parts 
lllk^aacsy  and  enveloping  the  fmalleft  proportion  of  folid 
ce,  taken  in,  as  i-.  ihould  fcem,  little  nutriment  that 
reduced  on  their  furface  to  the  c^azeous  form.  The 
I  pfx>bably,  take  in  their  nouriihment,  rather  in  water 
The  bark  of  the  trunk  and  branches,  certainly  does 
in  old  trees,  take  in  fo  much  of  its  aliment  in  gaSp 
M:do  the  leaves.  The  carbon  of  vegetables,  is  obtained, 
■•doubt,  from  the  carbonic  acid — of  the  atmofphere*^ 
^vthe  c^ibonic  falts  of  the  foil, — and  of  thofe  in  moft-  ■ 
nuurcs-^efpecially  in  calcareous  manures.  Being  fooner 
titodin  the  folid  fubilance  of  vegetables,  than  azote  or 
ttKygeii,  or  perhaps  even  hydrogen;  it  is  much  more 
fcintflj — perhaps  fcarcely  at  all,  thrown  off  by  perfpira* 
vfni  And  therefore,  a  fmaller  proponion  of  it,  in  conipa« 
wStOki  will  be  adequate  to  the  purpofes  of  {alutary  vege- 
Uticm.  Water,  oils,  &c.  abundantly  fupply  the  hydrogen 
eCvegetables.  When  vegetable  life  periflies,  the  vegetable 
fiibftance  is  more  or  lefs  entirely  diflblved  by  the  refolu- 
tioM  of  its  fluid  and  putrefiable  pans  into  gas. 
J  in.  Agriculture  cannot  be  exercifed  with  any  to-  «<»• 
ksdile  ikill,  without  a  knowledge  of  the  influence  of  thecALAoiif- 
chemical  laws  of  Nature  upon  vegetation.  In  the  exa-^"*"*"*** 
of  foils,  and  in  the  whole  feries  of  fubfequent  ope- 
the  diredions  of  Chemifby  are  indifpenfibly  ne« 


\m  Thofe  SOILS,  are,  neceflarily,  the  hejl^  that  con-       ai. 
Wa  die  greateft  ftore  of  thofe  principles  which  coaftitute   ^'^** 
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Booicix.  pa^ul^  of  Vegetation.    Such  are  Calcareous 

*^^7;J[;  in  which  oxygen  is  dopofited  in  concretion,  and  in  vtS 

22.      carion  and  ^730/^  often  exift  in  union  with  the  oxyni. 

Soils.      Soils  formed  from  the  decom/iofition  of  animal  andvegaJm 

matters^  are,  likewife,  in  their  nature  eminently  & 

able  to  vegetation  :  For  they  contain  hydrogen  anTq 

combined  in  an  oleaginous  form,  fometimes  in  a  Godigf] 

tion  approaching  to  the  bituminous, — together  widi  fb^ 

mains  of  animals  and  vegetables,  as  yet  only  tendii^  li 

decompfjfition, — with  various  falts,  fuch  as  naturally  ntt 

from   the    decompofition    of   animal  bodies^ — ^water^ 

earth, — and  gazeous  principles  in  continual  evoIutioiL 

«3.         Next  after  thefe,  in  the  order  of  chemical  fitnels»  are^lli^ 

mixcdSo\U^!x^d /oils,  in  which  calcareous  matter,  oleaginous  ^ 

ter,  and  water,  are  intermingled  with  aluminous,  filiccwifc 
and  magnefian  earths,  with  iron,  and  with  various  fiupi 
fubftances,  as  well  as  with  that  imperfeA  comminiMl 
of  filiceous  and  aluminous  rocks  which  we  call  faad  tt 
gravel,  and  with  fomc  undccaycd  parts  of  vegelaneiL 
This  mixtuve,  is,  moft  commonly,  die  refult  of  kog 
working  wiih  the  plough.  It  is  called  by  the  fanncts»  ■ 
LOAM.  It  exifts  ill  many  different  modifications,  acavl- 
ing  as  the  proportion  of  the  ingredients,  is  varied  in  die 
mixture.  Some  of  thcfe  modifications  of  this  LoAll| 
though  not,  in  reality  poITefling  fo  much  of  the  pabulofli 
of  vegetable  life,  are,  however,  more  conveniently  fcftik^ 
— on  account  of  the  mechanical  nature  of  tlieir  mtztvitb 
- — than  the  richer  foils  of  the  former  clafs. 

■ 

.^4-  The  third  fort   of  foilsy  in  the  order  of  fertility,  tit 

thofe  which  are  commonly  called  Cla  vs.  They  contaio 
aluminous  earth  in  a  predominant  proportion,  a  propor* 
tion  of  llliccous  earth,  often  more  or  lefs  of  calcareooi 
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ch,  widi  iron,  and  ufually  fomc  fmall  mixture  of  the  Book  ix. 
^JOB  of*  ve^tabks.  Water  is  difFufcd  through  them  in 
rferok  (late.  The  water,  the  lime,  the  vegetable  matter 
bh  diej  contain,  and  their  tendency  to  form  new 
i1>tnadbn8  by  the  attra6lion  of  gafes  from  the  atmof- 
re,  are  the  caufes  of  their  fertility.  Chemiftry,  afcer- 
■ffi  in  wBat  proportion,  thefe  ingredients  refpet^ively 
^'  in  Clays t  thus  determines  the  f[uc\jic  fertility  of 
I.   . 


which  arecalledSANDYandGRAvELLY  Soils,      25, 
rise  ranked  after  the  Clays.     Sand  is  Stone  commi-  GravcU. 
sd  iQto  fmall  portions,  evidently  by  attrition  in  water : 

fTEL  is  Stone  crufbed  down  in  the  fame  manner, 
littlie  at  no  intervention  of  water.  Siliceous  Sand 
^^<f/b  incapable  of  nourifliing  any  tolerable  vege- 
n;  becaufe  it  is  not,  of  itfelf.  decompofable  into  mat- 
mhSch  the  fun£tions  of  vegetative  life  can  convert  into 
pftuncDt*  for  vegetables ;  and  becaufe  it  docs  not 
m  attraft  into  neutral  combination  with  it,  any  of 
\dBicf  fubftances,  by  which  vegetable  life  is  fuftained. 
imiiw  Samd  is  more  fertile  ;  for  it  tends  continually  to 
OB^pbfition,  and  to  attrafl  into  combination,  faline 
IJ^I^Gts  which  afford  nourifliment  to  vegetables.  The 
K  &itQe  olf  all  fand  or  gravel,  is  the  calcareous  ;  for  its 
'~  ''tioa  affords  one  of  the  immediate  elements  of 
; — ^it  ufually  contains  others  of  thefe  elements  in 
itibn  with  it, — and  it  attradls  them  eagerly  from 
nding  air  and  waters.  A  mixture  of  thefe 
b  ip  certain  proportions,  is  apt  to  afford  a  better  re« 
{ «6  die  cares  of  tillage,  than  any  one  of  them,  fepa« 
ff'm  In  iituations,  in  which  there  is  a  fufEcient,  yet 
pi  (Overflowing  fupply  of  water,  this  mixture  of  funds 
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Book  IX.  or  gravels,  is»  in  a  particular  mkUftef,  iilcifly  tb  ^f(h] 
'  traordinary  fertility :  for,  it  fovibi  a  foil  peciiSiaHjf'St 
imbibe  and  Co  circulate  mditlure  for  the'lut^port  of' 
ration,  without  detaining  it  in' tbat  fhtgAant  llate  Bt'^iMftj 
it  ipight  check  the  growth  of  vegetables^  oftk'dk  dAKlb] 
/hoot  up  with  a  dlfeafed  luxuriance!.   "^    '       ^.-  .    .  .  n.r.i^ 
,6,  .Ihe  only  other  fpecies  of  yj//,  worthy  bF'benig,  IMle^ 

Feat  Earth'particularly  difcriminated,  /j  /Ac/  dfiggs  and  monji^ 
which  bitumens i  carbon^  and  the  unputr^fied  reinaiii'al 
vegetables,  with  the  acids  formed  from  wood  add'ttii^ 
exift  together,  with  a  confiderable  afFufion  of  lsi|- 
nant  water.  This  fort  of  foil  is  naturally  incapAi^-tf 
producing  ^y  but  aqueous  plants  and  certain  li^ife&b 
vegetables,  which  zQ:  upon  it  with  a  very  ftrong  ennj 
of  vegetation,  and  are  capable  of  deriving  a  large  [Mic- 
tion of  their  nutriment  from  the  gafes  of  the  dtttd^ttfe 
Tra£ls  of  ground,  covered  with  this  foil,  ufually  abioj^ 
in  fprings  of  water,  which  difRife  it  in  quantity  too  ^bx 
for  the  fubfiftence  of  any  but  aqueous  vegetables.  'ITiifc 
fprings  Qj-e  to  be  drained  off,  by  trenches  condufiing  fiba 
them  to  tlie  lower  extremity  of  the  field.  The  whbfe  ve- 
getation of  the  morafs  is,  thus,  to  be,  firft,  deftroyftL 
Then,  tlie  working  of  tillage,  and  the  applicatiba  =of 
quick-lime,  or  other  oxygenating  manures,  will  reduce  ti0 
whole  ftrnium  of  Peat-Earth  or  mixed  carbon,  Uoh 
mcn,  vegetable  acids,  and  undecayed  vegeiables,  mtoi 
flate,  in  which  it  will  afford  the*  richefV  and  moft  dio* 
(lant  fuftenancc  to  vegetation.  In  its  natural  ftate,  die 
foil  of  morajjls  may  be  regarded  as  barren.  If  is,  hnh 
ever,  in  the  higheft  degree,  fufceptible  of  artificial  fetti- 
zation. 

2.  men 


,/IKliap  4^  moft  fertile  of  thefe  Soils,  exift  in  the  Book  ix. 
ipfljjiMlWMljon  of  tliejr  rei^ped^vc  ingredients ;  Manures 


|||Si,pefli^..tinDQceflary.  But,  fuch  happy  foils  are  ex-  |4,*J;„ 
Bp^^pgly  rare .  in  thefe  northern  and  long  inhabited  re* 
gpfltt.'-  Hence*  it  becomes  continually  requifite  to  add  to 
^nmndson  which  we  dtdre  to  cultivate  peculiar  vegetaUes, 
4«^V,  PMterSj  the  i^dmixture  of  which  with  thefoil^Jkall 
fpi^Jt  as  rich  asfioffibU^  in  the  proper  pahula  of  vegeta- 
}g^9fm  Thefe  matters  are  called  Manures.  Every  dif- 
r|Bm>t  {oil,  according  to  the  diverfity  of  its  nature  and  com- 
.g^tion,  requires  a  peculiar  Manure,  or  at  leaft  a 
|gicai)er.or  a  fmaller  proportion  of  the   fame  common 

lIlAHURE. 

CJ'ormoft  foils,   Qulck-Hme^  Carbonate  of  Lime^  or  the^  .*'• 
.  -'         .  .  Calcarcouj 

.pgadure  of  Carbonate  of  Lime^  in  Marles,  with  Cliceous  Maamei. 
;^0|^^iiiniiiou6  cbys, — form  the  beA  Manures.  Sea- 
Jfflh  9XiA  flgechy  as  being  an  impure  caibonatc  of  lime, 
^jdC  not  leCi  valuable  than  marles,  in  the  charaAcr  of  a  cal- 
l^pDfDB  manure.  For  the  fcnilization  of  (Irata  of  peat- 
rfvdiy  nothing  is  equal  to  quick-lime,  Tt  dilfolvcs  by  its 
s^jgeuous  energy,  the  prefcrved  vegetables  and  the  bitu- 
AiDous  compounds  in  tliat  earth,  attra^fts  the  carbon  in 
^pv^  into  a  carbonaceous  compound  with  jtfelf,  even  ab« 
ifbriis  into  a  fimilar  combination,  no  fmall  portion  of  the 
jfapcrfluous  water,  and  by  all  thcfc  clianges,  produces,  at 
hl^  a  mixture  of  carbon,  hydrogen,  oxygen — ofahnod  all 
ifaffiblc  mixtures  in  i'oil,  the  moil  fertile.  There  is,  alfo, 
'1  felt  of  deep,  four,  AIl3F  foil,  a  mixture  of  clay  with  the 
HDdecayed  roots  of  coarfe  vegetables,  and  with  a  portion 
<if  matter  from  the  decompofition  of  vegetables,  often  ac- 
companied with  an  excefs  of  mciAnrc.  For  this  {oil, 
fMio^  ^iiick-Ume  is  the  fitted  manure* — For  clays  which  na- 
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itttn^y  contain  littli:  or  no  calcarcom  euth* 
l^e/^i^.in  fand  or  gravel,  wilU'wrm  a  manure  c 
""dcnild^  efficacy.    It  will  do  (till  better,  if  there  b 
toiJtf'fp  addition  of  |)uire6«l  vegetable  uuiteis.    On  jt 
TNtt^  ^Il&i  iu  gc^neral,  whcic  ihe  foii  ts  not  too  diio.  m 
tfio.jc^ituicofilio  ma  tier  from  tbe  dccoiupuliiiim  (>f  tt; 
tiiffetf  ^cari/cniiies  of /wu:  may  be  moQ  a«lvaiiagcoutlf  a 
p^i^ed  as  manurci.     SuiflhaU  of  LitNf  or  gy]>fuir>,  tai 
geocn]  all  calvarcous  fLiU^.,  ureciniikcnily  fottiloing. 
neiftnl  f»Its  of  lime,  are  more  ufcful  tlian  %\ 
fbf  .the  fciiilization  of  die  bcft  foiJe^— livcaufe  i]ie  e 
of.fiire  ^u'uk  lime  or  fiurt  concrat  oxygen,  when  a 
dire^y  and  in  their  full  activity,  to  the  organs 
TCjgetables,  operate  with  a  force  tending  tu  li 
ttdte  jnfpivatiun  and  refpir^tion  of  unmixed  j 
for  a  whole  day,  ^vould,  mod  probiUily,  |>Twn:  .\ 
animal  life.     Carbonates  of  lime  arc,  in  pTo|>er  c 
luable  as  manures,  bccaufc  liiey  arc   llorc»— not  d 
oxygen,  but  alfo  of  carbon  in  thai  ftatc  i 
the  moft  eallly  converted  into  food  for  vcyeubica  i 
concrete  oxygen  of  lime,  appears  to  be  gav^jiabiih 
fiiD^ons  of  vegetable  life  alone,  atv^r  by  tliofe  of  « 
life.     Oxygen,  again,  it  thus  cancrefctble — cbic6y  fa 
fiinftions  of  animal  life, — as   in  (he  furmatiou  i 
bones  of  animals  in  geuemi,  and  of  the  IheUt  o 
fiOies. 

For  all  the  lighter  foih,  cfpcdally  for  Aofew 
a  calcareous  bottom,  the  bed  Manures  arc  tbc4 
tures  oi  folti  fnm  the  bodies  of  animah,—fiu!rt/i 
gctailci — ottd  waUr,  w  hich  our  common  dimghiU 
Tl^efe  contain  hydrogen  and  carbon  in  (he  form  < 
often  |x)ialb  in  union  with  tiie  azote  and  Dxygm  o 
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nfAfoTj^llJioric^fid  Tulphiiric  {alts,  with  portions  of  fill-  Book  IX. 

SftCT        Ila 

%'a1iimiiiousy'and  even  calcareous  earths,  and  with  a 
UeiaUe  'qdantity  of  vegetable  fubftances  as  yet  only 
ing-  CO  pulre£t£tive  flecomixJfition.     None  of  all  thefe 
^SMf  exitis,  in  the  clung,  in  any  very  refra^ory  combi- 
n.  I  They  are,  therefore,   eafily  diflblved,  to  afford 
fiffttoe  to  the  roots  of  vegetables.     Tliey  are  in  a  con- 
ti{!tDO»  in  which  they  readily  admit  of  that  mechani* 
dmixtiipe  with  the  foil,  which  is  necefiary  to  their 
m  ^fiiiiion  through  its  exterior  layers.     For  alu- 
■It foils  with  a  mixture  of  filice,  this  manure  is  ad- 
Uyfortilifting.     Wherever  you  have  any  confideraWe 
fSSf  of  earth  •  in  futBcient  comminution,  without  a 
^nportion  in  it,  of  matter  that  has  pafTeJ  through 
ljih)ration  of  vegetative  or  animal  organs ;  you  will 
liril  to  lay  on  matter  from  the  dunghills. 
here  are  cafes,  in  which  the  foil  is  ^  exceedingly  ^^^'^^^^ 
fhallow,  as  to  want  both  additional  earth  and  Q!*»ckiiinc 
for  land  of  this  nature,   the  befl:  fertilizer  is  a  Earth,  &c. 
4np  tf  QuicK-LiME  witA  Peat-Earth.    They 
t  to  be,  for  fome  time,  digefted  together,  before  being 
IB  the  ground.     When  they  are  laid  on  the  ground, 
ft  ioamediately  before  the  fpreading  out, — it  may  be 
rr  to  add  a  proportion  of  dung,  the  vegetable  part  of 
Iv'u  well  diflblved. 

tr^us  Salts  arc  continually  formed,  wherever  animal  31. 
M  affe  expofed  to  the  oxygen  of  the  atmofphcre, —  saUi?* 
wYnttevcx  calcareous  matters  exift  in  fituations  in 
li'rtieT  may  attract  azote  from  the  atmofphere.  But, 
JMis  containing  oxygen  and  azote,  two  of  the  de- 
t  tf  wgctable  bodies,  and  probably,  alfo,  a  third 
t'dttlt  is  capable  of  ftimilhSng  pabulum  to  vegeta* 

tion,— 


fj^  Cbemfiry 

IM&'IX.  tton, — xn,  hcncCi  erainenOy  fined  for  bene&CHl,f 
nures.  Thetefuief.the  fwcepings  from  (he  tt 
horfes,  and  from  (M  Walls,  the  niins  of  aldhouTGV 
a  manure  of  admirably  fertilizing  qualities,  OB  ^ 
of  iis  nitraus  fait.' — Sfa'Wttdi,  being  very  cfj 
charged  utih  loiJa  and  various  muriatic,  fnlfaii 
inagncrian  falls, — all  ai  oiding  oxygen,  and  pcriOl 
,of  tlic  other  vcgetabi  lements,  in  abundance,  MB 
sccouht,  adaiiCed  to  operate  wilh  an  exiraordinsi 
Jising  energy.  But,  the  matters  which  tbcir  dan 
'lion  affords,  either  enter  into  the  compoGtioa  ofl 
vegetables  which  they  are  applied  to  fuppon.  or-f 
away  vviih  great  rapidity  into  a  gazeous  AMpf) 
fonn,  therefore,  an  a<^ive,  not  a  durable  riM 
Almoft  all  the  combinations  of  ihc  acids  with  th 
and  alkalis,  give  out, — in  mixture  with  fill.  iii\| 
with  tJie  roots  of  vegetables, — and  in  expoftnctOf 
tion  of  the  atcnofphei'L', — one  or  more  of  the  ell^ 
pabula  of  vegetables.  Hence,  ^s  tnanurest  they  S| 
Tery  many  cafes,  be  foimd  admirably  ulJcful,  if  ll(| 
not,  by  much  too  expenlJve.  _. 

Of  all  Man  ORES,  there  is  none  comparable  to>;f 
— for  great  and  pnivcrial  utility,  its  coinp(^il^OI|| 
drogen  and  oxygen,  renders  it  direiSly  and  pM 
nutritive  to  plants.  It  has  the  iulvanta^  ofcM 
thefe  priueiplcs,  in  the  proportions  in  wbichsh^j 
be  tJiG  mt'ft  happily  prepared  for  vegetative  dq^ 
enters,  even  undecompofcd,  as  an  alimenti  oUtji 
ganizatioii  of  vegetables.  Its  dccompolitioD  iMCl 
ctFcdted  with  Ihc  aid  of  Light  and  Heat,  at  ibed 
of  the  bark  of  ihofe  vegetables  with  which  jtBUl 
(fOOtaiSt.   1;  istlio  ouly  v«hicl|B  Ij^ 


tuk-^  MfivVyed  from  folkl  b6dies,  to  pkms.  And  whaN  Book  ix. 
jte^gizeoiisfoodthcroots^of  vegetables  receive,  is  pre-  ^"^•"* 
Iblbd  tof  them  through  the  intermediadon  of  water.  For 
Aei%  yitafena»  it  is  of  infinite  importance, — to  have  fuch  a 
IflteUP^  of*  foil  and  manures,  as  fhall  the  beft  imbibe 
■lbiftli)«;  tfhd  the  moil  eqaably  difFufe  it. — fFatcr  in  too 
Hl^'^^^Mtiohs,  is  uAfavoarable  to  the  healthy  growth  of 
fib'Sortirtion'grafles  and  grain-bearing  plants.  It  is  apt  to 
jUe^  flieni  (hoot  up  with  exceffive  green  luxuriance^ 
llBBfljir  to  that  which  takes  place  in  animal  life,  when  a 
yUMig  animal  becomes  enormoufly  and  oppreflively  fat ; 
^m  IS  1n  a  ftill  greater  exccfs, — it  entirely  arrefts  their 
jQjraii'th,  mdkes  them  incapable  of  the  vital  funflions,  and 
"tfbJSi  a  putrid  decompofi^ion  of  their  organization*  In 
Viations  where  there  is  a  mixture  of  plants  of  various 
HfiaifaAers, — this  exceiSve  affufion  of  warer  tends  to  de-    .^*?'. 

.^  .  ■  hurtfuL 

"^moy  thofe  plants  which  are  the  mod  eafily  injured  by  its 

VSSctSt — and  on  the  other  hand  to  nourifh  thofe  to  which 

%b'pfcfecceof  a  larger' proportion  of  water  is  falutary ,— itill 

^V£  former  clafs  are  gradually  exterminated, — and  none 

but  the  latter  continue  to  grow  on  this  over- watered  fpot. 

^It  it  thus,  that,  in  grounds  full  of  fprings, — ^ruflyes,  mofles»        , 

'ted  aqueous  plants,  continually  (hoot  up,  in  fpite  of  every 

'itire,  over  the  furface, — and  choak  fuch  as  delight  in  a  drier 

%iL^-^To  all  die  plants  of  oixiinary  crop  in  this  country, — it 

ii  the  confiant,  gentle  aiFufion  of  water,  difperfing  itfelf  in 

aB'diredions, neveiftagnant, never  running  with  great  im- 

pttoalxtY  of  current,  fcarcely  ever  ceafing  to  flow,  more 

cdpioufly  applied  in  the  light  and  under  the  heat  of  the  Sun, 

Aan  in  die  dark,— which  operates  with  the  beft  efficacy, 

'as  a  manure.     Pcrilhing  by  decompofition,  doing  mif- 

tfiief  by  its  ftaguation,  or  running*  or  evaporating, — 

fFaUf 


^fpth, — there  water  my  be— peibgpft/ 
vantage,  oonduded  over  it  b  iro^inii 

themfeives  in  the  iicid,  even  for  fome  timey  h 
IS  fown.  GrafieSy  however,  of  perennial 
other  plants  uf  fimilar  duration,  may  be  grea 
bv  water  conducled  near  tliem  in  (Ireaoi 
time  in  the  feafon  when  the  temperature  ol 
•l,      prevents  them  from  receiving  much  nourifh 

*'ft^f  ^1  ^*^*^"^^"^  ^^  ^^^^^  vegetative  energies,  from  th 
above  the  furface  :  For,  their  whole  nutritia 
be  taken  in  by  the  roots ;  their  vegetative  e 
retired,  as  it  were,  for  a  time,  into  the  root 
at  once  fupplies  food,  where,  alone,  it  can  bej 
received, — and  a£U  as  a  powerfiil  ftimulus, 
a&ivity  of  the  vegetable  fuiidlions.  No  artil 
a])plying  water  as  a  manure,  can  equal  tha 
fending  it  down  in  Hiowers  and  dews,  d 
mifts,  making  it  altcniately  to  rife  in  vapoui 
fcend  in  rains,  confuniing  and  evaporating  it 
tation   of  Spring  and  Summer,    then,  in 
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.  The  form  of  your  plough,  your  fpadc,  your  hoc,  Book  IX.  1 
haiTOW,  mud  be  modelled  upon  mechanical  confide- 
s.  The  mode  of  yoking  your  ploughs  and  harrows, 
imber  of  the  cattle  you  employ  to  drag  them,  the 
cr  in  which  to  apply  the  plough,  the  hoe,  the  fpadc, 
iiTOW  to  penetrate  and  break  the  earth,  are,  alfo,  to 
pilated  by  a  refpc£):  to  the  relations  of  gravity  and  of 
anifin.  But,  in  other  ref(x;6^s,  you  will  not  work 
pound  advantageoufly,  without  a  continual  refpe6t 
xnical  principles. 

oiir  artificial  attempts  to  produce  and  dire6l  vegeta- 
■^we  open  the  earth  by  digging  ox  plowing  ; — becaufe 
communication  between  tlie  foil,  water,  and  air,  is 
>  be  otberwife  obtained ;— and  bccuufc  we  could  not 
vifc,  procure  diat  mixture,  and  thofe  tendencies  to 
decompofition,  which  :arc  elTentially  requifitc  to 
r  vegetation. 

rare  careful  not  to  penetrate  too  dcsfi  into  an  un- 
',  iiliceous  or  argillaceous  foil, — becaufe,  In  doing 
vc  (hould  but  bury  the  fupcrficial  earth  wliich  being 
properly  mixed  channSlcr  poCcflcs  a  rcafonable  pro- 
a  of  fertility, — under  a  matter  that  is,  by  itfelf, 
itcly  barren.  We  plow  deep  into  foils  which  are  by 
chemical  compofition,  more  fertile ;  becaufe  it  is 
'  fo  bring  all  the  fertile  matter  of  the  foil,  as  mucli 
EUe,  into  due  a6livlty. 

\firm  our  ridges  and  furrozvsy  fo  as  to  favour  the 

vtion,  and  to  prevent  the'ftagnation,  of  water,  on 

at  of  the  chemical  tendency   which  water  has, — 

flatCa  to  nourifli  vegetation, — in  another,  to  make 

We 


icore  cpac  open  uaia  ot  ms  toiu  qw^ciicnMi 
apA  the  Gonpofitiona  .and  dpoodipofitkaria 
tcad  conftandy  todeftroyy-^^mt^.widioahiiHrii 

caonot  be  eailly  and  vigoroufly  carried  go  ;— 
the  growth  of  thofe  native  vegetables  whk 
fVeeds^  is  to  be  checked*  in  order  to  proniot 
offuch  as  are  to  form  ourcrop, — and  cannot 
checked,  without  burying  them  from  that  a 
Sun's  light  and  heat,  which  is  indifpenfibiy 
the  due  excitement  of  the  vegetable  enei 
upper  parts. 

All  the  other  procefles  of  Tillage^  as  y 

will  be  injudicioully  condudled»  unlcfs  due  r 

in  them,  as  well  to  the  chemical  relations  o 

the  plants,  as  to  mere  mechanical  agency. 

36.  4.  In  the  choice  and  the  preparation  of  i 

•nd  Vrcpa.  of  chemical  knowledge  is  eflentially  neceflkr] 

'liSlc  f«IL'°^*^'7  that  teaches  us,— what  plant  bed  fait 

foil,  climate,  and  expofure,-— and  whether  it 

^vantageous — to  fow  or  to  plant,-«to  fbw  01 

or  that  time  in  the  feafon,*- to  fow  our  gn 
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16'lioprf' of  the  coming  crop,  und  which  is  Bm>icix« 
It  a'  fine  caihonarceou$  matter;— pcrliaps  only  a  ^"'*'  '^ 
:netion  from  thef  original  feed, — perhaps  fame 
inimalculse  generated  originally  by  the  depo*- 
iiperceptibly  fmall  eggs,  and  inceiTantly  renew- 
generations  with  the .  renewal  of  the  crop,  tiU 
y  the  ufe  of  proper  faline  folution,  defiroyed.-^ 
■teaches  to  change  feeds  between  {ituations» 
foils,  climates  of  confiderably different  charafber^ 
a;  as,  that  each  foil,  fituation,  expofure,  or  di* 
a  tendency  to  favour  fome  particular  exceis 
'  of  this  or  that  principle  of  tlie  vegetable,— « 
paucity  to  be  corred^cd  only  by  ufmg  feeds  in 
cxccfs  or  paucity  are  contrary  to  tRofe  which 
as  a  tendency  to  encourage.  It  is  by  chemical 
cion,  too,  that  we  diftinguifli,  how  a  well-ri- 
ge,  pure  feed  is  the  fittcll  to  afford  a  reproduc- 
:  plant, -^beca ufe  it  enters  the  moft  advantagc- 
dut  faccharine  fermentation  in  which  vegetable 
commencement. 

le  our  corn  and  graffes  fpring,  the  appearances  3% 
lit,  Ve  beft  to  be  judged  of,  by  chemical  P"nci-ypg^j^j,|g^ 
they  (hoot  up  with  an  unnatural  luxuriance  7 
r  fuperabundance  of  water  undecompounded,  of 
of  carbon,  perhaps  alfo  of  azote,—- a  deficiency 
,  «nd  of  the  incitement  of  light  and  heat.  Do 
dwarfiih,  and  haden  before  attaining  vigorous 
by  into  a  ftate  of  ripenefs  ?  They  are,  then,  too 
pplied  with  water  and  with  carbon,  or  perhaps^ 
r  only.  When  dung,  water,  carbonate  of  lime* 
fsnting, — we  fee  plants, — if  the  want  be  long  and 
I  wither  and  die  away  ^— This  is*«»becaufe  they 

art 


liefbre,  of  ihc  prdbice  of  tight  wad  hei^  I 

engage  from  their  alimtnt  andlheirfubflau 
of  oxygen; — bccaufe  ripening  is,  in  pari,  a 
gcnating  proccfs,  accampliftied  by  the  vt 
ons.  Froft,  by  its  tendency  to  cxtraA  aix 
«nd  gafcs,  Tcrving  to  carry  off  tbe  exo 
matter,  operates  with  a  power  fomewhat 
natural  procefs  of  maturation  wtih  the  ait 
heat,  but  haflens  that  procefs  in  a  manner  h 
to  the  laft  perfe^on  of  ripening. 
]B.  6.  When  com  is  cut  down,  chemilby 

P^cmni  farmer  in  the  drying  and  the  firtfennt^  > 
•I  Com.  frying  is  neceffary  to  irvvt  off  that  undect 
which  remains  in  the  ean  aw)  the  ftallca, 
fince  the  energy  of  the  vegetative  fiin^t 
would  quickly  c^St  in  it  a  change  in  the  oi 
ciples,  and  wotdd  thus  cnndut^  it,  gtadui 
tire  decompolltion  of  almofl  all  its  Scni. 
fermenation.     In  die  prcfemtion  of  yoai 
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'^ 


^tgrolmv^-^WL^  and  die  ixtraffivijuia  ftile  to  be  Book  lit 

r  Jiyit^k  oQthe  JGfAi,"*>*bcfarc  carrying  k  to  be 

ifae  miUk  After  it  is  gnoimd  into  flower  or  meaU 

ling  foi  breul,  ind  ail  die  odier  procefles  to  fit 

d,  are  of  a  chemical  chata£br.    Fruits,  roots 

other  vegetabk  produ^on  are,  in  like  manner, 

mred  and  prepared  by  chemical  Arts. 

It  diat  chemiftry  ftirniAet  iti  ud  in  Rural  Q^o- 
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SECTION  THIRD.* 


APPLICATION     OF     THE      PAIKCtPLES     or    CHI 
TRY,    TO  EXl-LAIN    THE  THEORY  OF  THE   1 
TIONS    OF     ANIMAL     LIFE,     IK     HEALTH 
DISEASE. 


Hore  »nd^- /ii^TMAL  fubdancw  are,  all, — as  wc  have 
'^^1^  "Teen, — compounds  of  the  four  grand  chemical 
pies, — Hydrogen,  Catbon,  Oxygen,  and  Azoie,- 
addition  of  Lime,  phofplior,  and  alkali.  But,  vu. 
of  ihcfe  L-ltmeuts,  timnglit  aiii6cialiy  togethcf, 
ever  pioportiuns,  ciiuld  afford  animal  fubilaiice  in  an  cfj- 
ganizeti  flrudlnre.  There  Js  in  animal  organi/aooti,,« 
mechanlfm,  which  merely  chemical  agency  could  an* 
produce,  Ytt,  even  the  artificial  imitation  of  this  inecbl^^ 
niftn,  added  to  tlie  chemical  imitation  of  the  mixed  mMS 
of  which  it  is  compofed,  would, — were  itpolTible, — DeW 
proiiuce  a  living  animal.  A  peculiar  law  of  Nature,— 
that  of  gcncrmion, — gives  the  embryo  form.  Thefectf 
prorcfa  by  which  that  embryo  form  is  prepaicd  tobecntf  ^ 
the  receptacle  of  life  and  fcnfibilicy,  is  carried  on— wT, 
in  the  womb  of  the  Female  Patent,  or  in  the 
ovum.  In  what  manner  the  feminal  elements  are 
rily  prepared  in  the  bodies  of  both  parents,  tanW* 
iti  mijiutencfs,  luIJy  Juiuwii. 
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^iviNG  Animal,  when  all  the  parts  of  Its  body  Book  1X» 

'  developed,  prcfciits  itfelf  to  us,  as  a  curious  fabric 

J,  Mufclcs,  Tendons,  Ligaments,  Nerves,  Chyle, 

Fat,  Bile,  Aliments  paffing  by  digeftion  into  parts  ^^?^ 

body,  excrements  thrown  off.  Lymph,  and  va-  5^',"^'^^ 

>.  J    .    .  .        .         .  of  the  Ani- 

reted  gafcs  and  juices,  differing  in  character,  ac«  mal  Bodyi. 
as  tlie  proportions  of  the  elementary  principles  are 
in  each.     The  bimesy  are  the  mechanical  bafis, 
lich  all  the  reft  is  fupported.     The  mufcles  are  the 

flefliy  parts  which  connect  all  the  flefti  and  ia- 
ts  with  the  bones,  and  are  the  grand  organs  of 
nergy.  The  tendons  and  ligaments  connedl  the 
with  the  bones,  and  with  one  another.  The 
ivc  their  origin  and  principal  feat  in  that  which 
1  the  brain,  whence  they  diffufe  themfelves 
3Ut  all  the  bones,  itiufcles,  and  other  parts  of  the 
the  (kin  or  cutis  vera^ — making  the  whole  as  it 

nc  organ  of  fenfibiiity  ; for,  the  nerves  are, 

y,  the  feats  and  organs  of  fenfation,  without 
has  no  cxiftence,  which  beftow  it  wherever  they 
I  which, — die  more  frequent  they  are  in  any  par- 
larr,  render  its  fenfibiiity  the  greater, — the  more 
y  are,  leave  fenfibiiity  fo  much  the  more  im- 

Membranes  wrap  up  the  bones,  mufcles,  and 
irts, — ^forming,  every  where,  of  each  particular 
5  exterior  covering.  Thefe- different  foiid  parts 
:buted  fo  as  to  form  venters  or  large  cavities,  in- 
arteries,  veins,  dufts,  tubes,  and  all  the  hollow 
fe  channels  through  which  the  fluid  matter  yf  the 
iddy  flows,  the  mouths  by  which  its  fecretions  are 
■d,  Ac  rcfcrvoirs  by  which  it  is  ftored  up.  The 
I  matter  in  a  progrefs  towards  entrance  into  the 
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Book  IX.  foHd  ftrnfliirc  of  the  body,  they  are  formed  from  the  ^1 
"'  ,'ment  which  we  take  in,  by  the  ai5ltbn  of  the  ftodaJi  1 
and  the  other  veSels,  the  mo(t  tmmiNliatcIy  conncj 
widj  it.  They  alTume,  firil,  the  charaflcr  of  chyle.  Thtf 
are  converted,  in  the  farther  progrcfs  of  the  cAylf,  ini4 
fym/t/i  and  into  Hoed.  Tn  tts  palTage  through  (he  hi'-. 
the  blood  takes  in  additions  of  air,  by  means  uf  wlii.ii 
aci}uires  the  pcrteflion  of  its  charaiScr,  and  is  jirepami  i  ■; 
thofc  fecrctiqns  which  it  is  to  aSbn)  both  while  it  jaflo,  J 
in  the  arleria,  toward  the  extremities  oF'the  body,  and 
when  it  returns  in  the  ve'im  lo  the  heart.  The  muauti 
the  iiofe,  thtfiliva  of  the  mouth,  die  cemmeii  of  the  tin, 
the  fcjnett,  and  fo  many  other  peculiar  febrecioni  by  4« 
gkaijs,  are  but  fo  many  fortns  which  rfic  nutiimfnfi'  ' 
matter  aflnmes,  while  it  is  frradually  eUborated  for  thf  i  i 
creifc  and  fuflenance  of  the  folid  parts.  Of  thefc  ft.- ■ 
tinns,^— a  pan  is  confumed,  pcrfpircd,  or  otherwifc  cmif: . 
from  the  body, — the  tell  is  "re-abforbed,  i-eftorcj  ii;  tir 
lymphatic  f^-ftcm,  and  by  it,  conveyed  to  cnrrcli  t, 
chyle,  and  to  render  the  blood,  the  lymph,  and  SJI  i';- 
other  fiuiiis  more  generous, — ihcn  to  give  new  pcrfcfiiun  ic 
fubfcqiicnt  fecrccions,  and  to  the  folid  matters  which  aie 
^>rmtd  Ironi  them.  Tlie  brain  is  the  grand  ccnrre  offin 
faiimi.  'V]k JJamack  and  iouWiarc  the  feats  of  digrlii" 
'file  /iv/-r  fecR-ies  the  iik  by  means  of  which  the  pulr 
fying  exLTmicnt  of  the  body,  is  carried  off,  wiiliaiit  king 
foffcren  to  do  injury.  The  ildnret  feparalt:  (Ik-  wii. 
The  tefliclcs  detach  the  fanlna}  fluid.  The  nt'-Jii  Vtt 
probal)Iy  filled  with  a  peculiar  gax^eui  fluid.  And  it  IMT 
be,  that  other  gazfous  fluids  are  fecreted  and  circulaic  b 
other  hiiPr  vcffcls.^though  Anatomy  have  not  yet  bteo 
abtctodeteddicm.  Tbz/ui/eafsMt'ibMcthcthflebvnidie 
ftott. 
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ch  into  the  glands  by  Avliich  it  is  elaborated  into  »««k  IX. 
(bmcnt  for  ihc  fanguiferous  fyflem.  The  lymphatics,  ^^^""^  "* 
jy  convey  nourilhment  to  the  grand  vital  ftrcam,— 
tliC  furface  of  the  b(K\y  and  from  the  furfaccs  of  its 
,us  exterior  vcffels,— through  ilic  elaboration  of  the 
jj  A  cellular  membrane  |>ervades  and  inverts  all  the 
m  parts  of  the  body,  and  is  the  organ  of  a  variety  of 
jidoDS.  Fat  is  depofitedat  various  jiarts,  to  facilitate  the 
on  of  the  ligaments,  and  to  form  a  general  (lore  of  nu- 
icnt  which  may  be  abfovhed  by  the  lymphatics  for  the  flip- 
of  the  bloody  whenever  there  is  a  lack  of  fupply  from  the 
nachf  through  the  La^enls.  Senjihility^  in  a  greater  or 
ilkr  degree  of  acutenefs,  pervades  every  part  of  the  fyf- 
I  •  maintains  all  the  mechanical  energies  of  its  organs, 
I (0  contributes  to  all  the  chemical  comix)fitions,  dccom* 
iripnsjiind  order  of  relaiions  within  it,— that,  whenever 
leniibility  of  any  part  ceafcs, — the  chemical  ftate 
bat  part,  is,  at  leaft  changed, — or  it  is  perhaps  wholly 
pgipofed. — Such  are,  in  general,  the  compofftion  and 
^o|V  of  the  Living  Animal, — efpecially  of  man. 
B  IMMEDIATE  PRINCIPLES  of  the  Animal  Body,  fo 
|S.thefe  arc  as  yet  known  to  Chemiftry, — have  been 
aoilarly  enumerated  in  the  preceding  Book.  Its  Che<p 
1^  Ekments  were  named  in  the  6r{l  paragraph  of  the 
cqC  fedion.  The  Animal  frame  is  conneded  with  an 
nningf  animating,  fentient  principle,  the  laft  known 
fc  of  fcnfibility,— which,  through  diq  medium  of  the 
nms  fjfi^^9  peireives  whatever .  affcdis  the  exterior 
inSf  and  which,  by  its  power  of  exciting  mufcular 
lion,  becomes  the  caufe  of  all  Animal  AGivity. 
[lie  Animal  thus  framed,  comes  into  cxiftence,  in^|,j,„^' 
fajBiicnt^  of  coition  between  the  male  and  the  female  ;    ^'"' 
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1M<M^  IX.  an  a6ly  in  which  the  latter  reeeives  fimmdd  Soi^irqgttfik 

'from  the  former.    In  the  courfe  ofthe  due  peridd  oF'jgiet 

tation  or  incubation,  a  new  animal  is  orgMited,  I'litolBI 

witli  Irritability,  qmckened,  at  length,  into  fetotiett'tt^ 

thc;n  excluded  from  the  womb  or  the  Ihell,  andhmUilfli 

into  the  world  of  animal  cxiftence,  as  m  indepettttl^ 

loco-motive,  fentient,  intelligent   foehig,    '  In'  the  -iHMI 

the  young  animal  was  nourifhed  by  the  communiCiliiiftt 

aliment,  through  proper  vefTels  from  the  body  of  Iti'ifU- 

ther.     After  being  excluded  into  an  independent,  tijisSk 

(late,  it  receives  nouriihment  by  its  mouthy  Utaoafi-ib 

cefophagus,  into  the  ftomach, — and  an  additiooof  gtttiHl 

nouriihment  by  the  way  of  the  trachtt,  into  the  Udffll 

the  lungs.    While  its  life  advances,  all  its  organnrirfiiHi 

are  enlarged :   its  bones,  its  mufcles,  its  nervdnft  orgmi" ' 

tion,  the  capacity  of  its  brain,  ftomach,  and  intQftittQi  1l '' 

.  limbs,  and  all  the  parts  of  the  ftrb(9ure,  in  due  piupuiMit 

Its  mind  and  l)ocIy  continually  rc-zSk.  on  one  aoodilsr^ 

the  anguifli  of  the  mind,  impeding  the  ialutary  paflftji* 

ancc  of  the  corporeal   functions  ; — and  the  dcrangeoMt 

of  the  ftatc  of  tl:e  body,  dlfagrceably  afFeding  the  oiiil* 

ditlon  of  the  mind.     It  is  liable  to  dlfeafe  which  tmdk^ift 

unfit  its  organs  for  tlie  difcharge  of  their  pr(^>er  funfliciifii 

ro  clcrtroy  the  harmony  of  its  movements,  to  break  ik 

conncc*iion  between  mind  and  body,  and  in  the  eo^  • 

efFedl  an  entire  diforpanization  and  decompcfition  rfil 

fubftancc.     Its  difeafes  may  begin  in  any  of  its  partir^l 

the  fluiJs  or  in  tlie  lolids, — in  the  head,  the  ftomach,  k 

the  intcilines. — in  tlic  nerves,  the  mufcles,  the  boDes»*4B 

the  Iln.bs  or  in  tlic  tviink  ofthe  bodv,— frcm  thehoRW 

at  the  fiJifacc  of  the  (kin.     ITiey  begin, — either  fa© 

remarkable  extcrk>r  injury,— oi*  from  feme  caufe  dUUi 

denmpi 
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es  tbe  fqn<5lions,  ^vlthout  the  operation  of  any  ex-  Book  ix. 
nechanical  violence.     They  are,  in  their  primary 
on,  local  or  general,     Difeafes  of  the  folids  arc 
local,  at  their  origin  :  Difeafes  of  the  fluids  more 

extend  their  agency,  ovei-  the  whole  animal 
All  difeafes  are  at  one  period  or  another  in  their 
\ .  attended  with  a  fevzrish  derangement  of  the 
lion  of  the  blood.  But,  thofe  which  are  properly 
FEVERS,  begin  with  this  diforder  in  the  circulation, 
th  a  correfponding  diforder  in  the  flomach.  Dif- 
having  their  commencement  at  a  didance  from  the 
al  feats  of  life,  fenfation,  and  nutrition, — only  be- 
SEVERS — by  confequencc—and  in  their  fecondary 
pn.  Throughout  life,  all  animals  are  conftantly 
o  difeafe.     But,  from  the  period  of  the  maturity 

aninial,  to  that  at  which  its  (Ircngth  and  vi« 
fcgin,  in  the  ordinary  courfc  of  nature,  to  decline, 
i  arc  lefs  frequent  and  Icfs  dangerous  than  at  other 
f  its  age.  In  the  human  fpecies,  the  animal  attains 
noaturity  of  growth  in  all  its  parts,  between  the 
five  and  twenty  and  thirty  years.  From  thirty  till 
a  forty  and  fifty, — if  the  energies  of  nature  be  not 
id  by  toil,  excefs,  or  unfortunate  accidents, — the 
.continues  in  the  heft  perfcilion, — of  its  health,  and 
all  its  organization.  From  fifty,  it  contir.ues  to  de- 
and  its  chance  of  furviving  becomes  continually  Icfs 
li  till,  at  laft,  between  fcvcnty  and  eighty,  if  it  fur- 
»  long,  the  energies  of  life  become  fo  exceedingly 
(hat  the  flighteft  hurtful  accident  is  fufEcieni  to  Hop 
>r  ever. 

1 18  die  outline  of  the  hiftory  of  the  licalth  and  fick- 
le growth  and  tlie  decay  of  the  Animal  Economy. 


•\-  ' 


*9^ 

iboit  T3t  3.  But,  the  point  of  e^mA  ^f^mm^^^J^M 
^^^'  ^^^'firvuipU  aod  die  maHml  $rgmim^m^.dll  i)^  jMI 
utterly  unknown.  We  c>npo^i^il^e^rfa^fq»fMi^^^ 
the  phcBnomena  of  hcaUtyandrJildm^f? 
^xmrideration  of  the  mecJnOfio^if^l0ifi99$i:^ 
the'  fnune^-T-and  the  i^ial  mmgi^*  hf  Jrl^dh 
kerned.  Befides,  the  A^kmI  CEcotuwf  iH 
tboufand  influences  from  mtfaoui,  jo.-lbeMJlfllUl 
which,  it  is  plain  chat  fomething  dfe  tlaattiei)M|P 
vitality  niufl  be  afiefied.  ' .  ..MA 

y.         In  truth)  we  may  know  from  the  nioft  Qei1|ip^i||||| 
"SSi^y  *"^  ®^"^^*^  that  Chemical  CAWM^PjkffimJli 

■BUicfunc-m^  imfioriant    fuiri,    in  regulatit^  ik$  Mw^fkW^ 


Animal    ^iCK.vii^%  9f  tht  Jnimol  FrafM.  .7  lo! 

^*'*'*^y'  Gravltamn  or  gentral  Anrafliom  never  .s^j 
intervention  of  theCHEMiCAL  Att&aci 
between  bodies  diftant  from  one  anochoTy  waji^^ 
Withheld  from  mutual  conta(£l.  It  i^  probablflk|fMi j 
analogy  and  appearance,  though,  not  indeed,  *u|l| 
certain  ;  thcit  even  the  Sun,  and  tile  diflferent  pIfMI 
ling  aroutui  thctr,  are  not  divided  from  one  WBgllf^ 
any  wide  ii.tervais  of  cniircly  empty  fpace.  Bult:|| 
ever  mailers  come  iuco  mutual  cunta£t,-— there  tj|||l 
GAL  Changes  4ire  a)nti;]ually  going  oti.  If  ItimJj 
happen  to  be  contiguous  to  one  another,  9f  m)^ 
paits  iu  their  preicnt  aggregation  have  no  teildb04|| 
reciprocal  deeompoiition  ot  thefe  bodies,  and  ikfft 
lion  of  new  coniponnc's ;  continual  nu>vcniM| 
changes  cnfue,  tili,  at  jaft,  other  a£EnitIes  are  Iim| 
cooperate,  and  the  decompofitions  are  aocoMllJ 
The  Mii^Jlihcri  is  undei going  inceflant  altcram|,l 


btnifA  of  its  pans.  In  the  tfff/«-»,*WHw 
:  -rmtti,  ahtivt:  all,  whet*veT  Jlrr  afts  the' 
!  filth  thcmi<-al  <  Viaiigcs  are  iiicefEmdf 
In  inaiiilnatc  TVaiure,  however,  the  chfti. 
re  in  truth  few,  if  compared  with  (hofe 
r  (s  conltftually  accoin|Ji thing.  Ii  is  hf 
f  wgffaerm,  ihat  en<llef«  iliverfiti'.s  are  pro- 
rrmancnt  coirlhinBtion  of  only  three  of 
teiplcs.  In  /fnimal  Life,  do  we  not  ftd 
iinical  changes  in  the  dirtcrences  beiweea 
tcfemittlt  ^tfiffht  ihp  various  hum^jm,  and 
jivcrfities  which  thefc  hutnours  exhibit  ia 
ft?  Is  there  a  (ingfc  inflancc,  in  which 
■R  parts,  are  cffV^d,  without  llie  interven- 
■r  Agency  f  Is  ihrre  any  cafe  in  which  the 
tfion  is  fofficitmly  iliminifhcM),  without  bc- 
lAemical  changes  \  Is  it  not  true,  that  ihe 
:  mn4  the  more  conf^aiit  the  mechanical 
!i  the  mon:  comjilctely  awl  aiSivcly  ate 
(rations  brought  into  play } — 
!  tkni«d,  that  the  Chtmicat  Aitrttflians  are 
^  of  being  combined,  more  intimatclf 
f  General  Grai'Uaihn,  with  ihc  funAioni 
'  Whenever  the  ChmUa!  NalMtr  of  rllft 
;a^  the  artimnl  fuoflions  arc  more  or  lefs 
klteralton.  Lverydilfcreiiecitithccompo- 
Wliich  we  brntlH!,  of  tlie  fiioJ  wc  cat,  of  the 
llaiever  it  h — lo  wlilth  ihe  cxcrctoTy  an4 
I'of  the  (kin  are  eitpofcd,  pro<Iucei  more 
!  in  die  ftate  of  ihe  feelings  aiid  firnc- 
■  Awii  /"iiT,  Ae  finer,  and  (he  more 
B  which  mailti  in  geneml  it  reduced. 


aW!ei»i  ft  dm  |MI 
JItercd  coTifipiratUuf  rf  iki  W 
thefc  be  the  ultimate  changes  which "biK' 
communion  between  mind  and  body  ?  NitSlrdr; 
fcflcd,  that,  with  thefe,  there  iitiift*  'be^^ 
nervous  changes. — By  all  the  law^  xM  )ttUiw 
confulcr  thefe  nervous  changes  as  cb6iti&ti 
It  IS  noty  thcHy  a  theory^  a  hyftttktJlSy 

—but  DEMONSTRATED  SCI£NdE,^^%Z^di' 

can  poffihly  be  obtained  wUeit  "th^'^inil 
phafes  of  material  exiftencc,  are  tb1*f^i^Utkyi 
— which     leaches    us, — that    ALL     THE    1 

FACTS  IN  THE  HISTORY  OF  THE  AsJ!! 
KOMY, — IN  HEALTH  OR  IN  SICfcNMfll^ji 

sARiLY  CHEMICAL.  The  chemical  attriiifiii 
]aft  diftinguifliafole  ties  in  die  intercoitofe^tc 
and  body.  As  matter  mud  be  in  itt'  exMlM 
and  tenuity,  where  it  is  acconm^o^ctad^tty  ^ 
impulfcs  of  an  informing  inindf;'  lb  chaUb^ 
mudt  in  that  pjnicular  conditiott^"  w*^ 
over  it,»than  in  any  oth^,  ..  ■  *ii  to  Ak< 

\Vh:if.    thr-n.    (hall  w#»    fav  nf  fhhfF'f^f^^rM 
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■  Ac  phfEiology  of  Aninul  Hoalih  and  Seii£tti<Mi,  BookIX^ 

t  conGder  Vitality  and   Mcchanifm    as  the  Cole .      '      ^ 

I  of  every  [^cenumeaon  of  the  Animal  Funaioos, 

,.  t»  lay  allccp  fc!cnti6c  enquiry,  to  amufe  their 

minds  and  tholie,  of  others,    to  delude  the 

l.wich  a  vain  femblance  of  Itnowledge  in  a  cafo  of  the 

;  fcrious  and  awful  i{n|)oitancc,    life   metaphorical 

hIs  which  all  cleLtrnefs  of  fcieulific  meaning  is  toft? 

"  tQ  we  fay  of  thofc,  who,  in  the  commencing 

I  of  chemiflry  to  medicine,  apply  the  newly 

1  chemical  powcis,  as  if  th(;y  were  to  t^ratd 

ally,   but  !iy  fome  unaccountable  fpecitic  power, 

|p  tninglc:  fomeihing  of  the  language  of  chemical  me- 

,  with  the  mif-^r^blc  mummery  of  ffiafm  amijlimu- 

["aod  all  thofc  terms  which  are  fo  much  in  every  per- 

L  i^outh — becaufi;  they  can  be  ufcd  without  mcan- 

i'lsdigi'aiiun I'ufSdeiitly  warm,  contempt  too  arrugaut, 

fcltigdly  be   fbit   in  rcfpc£t   to  fuch  men.     Art  and 

jtai^  in  their  hands,  made,  alike,  die  bane  of  hu- 

ctit  be  granted,  then ; — that  health  and  ficknefi,       t. 
,  depend  principally  upon  the  tlale  of  the  che-j^^^ii.lfii^ 
s  of  the  pjfts  of  the  Animal  (Kconomy  ;—  ''"'"i"' 
L  )^  intimate  phcenomena  of  fenfarion  depend,  of  hriith 
My  upon  chemical  changes  continually  taking 
BjNcrvous  Syftcm,  than  upon  any  other caufes 
K-at  yet  been  afligned : — 
9  we  apply  thefe  general  truths  to  all  the  vary- 
a  of  life  and  fenlihiltty  from  the  generation 
ktumill  to  its  Anal  diOblution? 

e  cannot  a;tain  to  the  fame  certainty,  ai  in  the 
n.  tS  the  general  truths,     llic  iield  is  too  im- 
menfet 


is,  there,  ptobably.  prepared  by  oeruqi^^ 
for  its  fiift  oig&nriauouandinuaibHiip.  'T 
vitality^    rather  vugctaiiwc  ihan   animal,— i 

and  voliiion  of  animal  life,  arc  ail'kd,  a. 
imcefiliry  urganiT^tioa  has  bccu  fuftcicntl 
the  due  rchiiivc  didrihution  of  tlie  falicjt  aitj 
-^the  circulation  and  (ccreiioiis  of  the'  &ii<J) 
For  a  while,  the  cmbryon  of  in^t  onioKil  i 
hy  matter  prejiared  aioand  it  in  the  ovtutf, 
ccnta, — by  :\  com  muni  coition  of  cucuUting  < 
body  of  it'i  mother.  During  this  lirfl:  progr 
(encc ;  the  proponions  ai  all  its  clicmicnl  pt 
cially  of  its  r.xyg(n  and  CalfU'ic  are  augmented 
cat  comporuion  ot'thofe  which  have  been  ca 
dlelt  firim'i^ki  of  animal  bodies,  commciK 
it  acquires  dial  bulk  and  ftrength  uf  urgatiin 
vivacity  of  life  which  arc  neccfliiry  to  fit 
cxiftence. 

Excludtd  intoa  ftatc  of  fcparaie  exiftcnee,  i 
rilhed  by  milk  and  other  fuhftances  reduce 
pofliblc  iniD  the  fiaie  of  chyle,  bcfoie  tl 
veyed  into  the  ftomach, — by  oicygca  and  a 
at  the  JnngGr— by  water  vtA  ^aseouA  latMi 
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outHJidiicacid,  with  phofphoric,  calcareous,  and  alka- Book  fiC 
ahi-r^ia  its  irnwy-^ffcrcnt  cxcrfmentiiious  fluids — , 
^e8n|  die  nofe,  the  eyes,  tlie  mouth,  and  from  the 
toy  Ycffds  on  the  fkin, — and  a  fofc  foUd  excrement 
Ihe  anus.     The  reil  of  whatever  nourlfbment  it 
in,  is  converted  into  the  folid  fubdance  of  its  body, 
loDf^idabofatlon,  andfucceflivcdeporitionhy  the  fluids* 
rwhole  excremcntitious  matter ^ — whatever  its   form, 
iQwever  it  be  given  out, — confifts  either  of  an  exce/s 
Itf  flw,  9r  of  tie  wholc^  of  the  nccejfary  [irincijiles  taken  in 
tri/knUHt  9    of  matter  which  was  requifite  to  the  elabora* 
fthifhiids  andJoUdsy  but  is  not  to  be  finally  fixed  in 
ihftaDceof  the  body,-— o/*ina//rr  u;/^/V^  has  been  fixed  ia 
ihflance  of  the  body,  but  is,  by  new  chemical  changes, 
GHBed  and  evolved, — or  of   new  compounds  formed 
p  .the  body,  in  confcquence  of  difeafe.     The  matter 
ilfixesd  within  the  body,  or  retained  in  a  fluid  form, 
I  into  the  blood,  the  fut,  the  bones,  the  bile,  the 
^  &C.     But,  nothing  can  be  more  Jirobablc  than  that  a. 
fiiy  /tfifi  fl«  ELASTIC-FLUID  form,  fills  tke  finer 
V  kmt  ibtdes  the  difcovery  of  the  anatomijly  becaufe  it 
\fiJ(fifi  in  its  elaJUc-fluid  form  in  the  temfieiature  of 
r.  AU  the  analogies  of  Nature  and  human  life,  fa« 
^  opiDios.    There  can  be  nodiing  more  probable, 
)ut  there  does,  indeed,  exid  a  nervous  fluid  of  extra- 
Dig;  elafiicity, — ^in  the  changes  of  >^-hich  is  tlie  laft 
BHif^  b^tyvecn  the  material  and  fpiritual   pans  of 
VMlfTiHind  which  is  death,  in  driven  off  or  reduced 

ilifr'  <.  - 

||^[0Mird|  of  di^  infant  feems  to  be  in  a  great  mea- 

lllljflipfllk.  of  fjtnfation  and  volition^  acting  through 

^  ihemical 
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■"»  IX.  chmztahneitia.     BN'Cn-  hourof'ihcyi      „ 
„1^1^__," dice  prrleiits  ncW  objcfts  to  lii»  fetifel,  [«4Siii 
ledge  iiuo  111'  mind,  fxciws  him  to  new  anrf'rfi 
vity.    'I'hefe  multiplied  fcDftiioti!,  this  iticred! 
feilge,  fiich  impaticni  a<5W<rin%-  promote  all  dial 
roovemeHis  of  all  thf  oansof  liis  fnitne-    TTtetJ 
B)nvemenis  ftrve  to     ive  the  changes  of  jmliriod 
nire,  &c.  which  arc  iieccflary  to  quieten  andxf 
chemical  agencies.     The  quickcncil  and  augdM 
micat  agencies, — inrreiife  all  the  abfirpti 
— increafc  tlie  (lepoliiion  of  marter  to  enl; 
pam, — increale,    aifo,   the    formation    of 
fluiils  which  are  [he  left  refults  of  animallm 
grows  the  fi-ame, — til]  aitivity  becomes,  it 
brilk  and  n^ftlcfs, — till  tho-  muftle  and  the 
quiictt  a  rigidity  of  texture  in  which  they  ai 
to  [he  power  of  fenfacion  and  volition, — oB 
sad  cxcrciioiis  tal,c-  place   by  which  all  'ttMTl 
cajried  off",  which  might  have  Keen,  oAcTw^ll 
toaiiginem  the  genctal  hulk  of  the  Animal  OIJP 
All  the  diffaj.-s  of  infancy  air  plainly  to  Be-«l 
the  pre-eminent  influence   oi  c/ifinUai  ageile^ 
ihtm  arifefrom  iniligcftion  in  which  the 
Jircu/inr  juice    Ictrcted   into    rt,    being 
to  produce  the  r«]niliie  changes  of  chemicaT^ 
upon  the  fubflaijccs  conveyed  inro  it,  gives 
fequent  diforder  in  all  the  fecreror; 
tern.    Ot/ifis  enfuc  from  difordcrK  in  riw  £j 
and  rl:e  abforbcnts,  of  which  in  thcit  firft' 
itiitability,  the  chemical  energies  arc-  cafiljr 
the  abforptions  and  fcc^ctions  ahuTrJ.  by  Atf 
digdliOD  uf  the '  nt>cnach,  or  fcr^Ae 
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y .  aA  upon  them  at  the  fkin.  One  of  the  firft^^"^  J^^-^ 
c  events  which  takes  place  in  the  progrefs.of  the  s  ■  ^  >  ■^ 
»wth»  .is  the  firodu^ion  of  in  teeth.  This  is 
a  chemical  Jecretion.  An  extraordinary  quan« 
^ffihate  of  lime  Im  been  for  fome  time  forming  Teething* 
Dd  and  other  fluids.  It  is  more  than  is  requifite 
le  growth  of  the  former  bones.  It  is  depodced 
gans  in  a  fituatioii  to  which  it  is  naturally  drawn 
uifation  and  volition.  Its  fecretion  and  dcpod- 
:rfully  afFe(%  the  whole  circulating  and  fenfitive 
A  call  into  exercife,  the  wliolc  chemical  energies 
dy.  It  therefore  excite&Jfever,  and  -ndangers 
.  The  chemical  proportions  of  the  different 
le  body,  are  more  or  lefs  altered  from  their  pro« 
■y  (late,  by  this  great  chemical  change :  And,  it 
bmc  time  after  the  feverefl  turoes  of  teething 
lild  recovers  its  full  vigour. 

hat  is  the  ordinary  fucceffion  of  the  chr.»     :.'        .*?Ton 
in  the  Animal  Funftions  of  the  BoJv  in  .      .  i .      .      .  2} 
omach  pollciles  a  mufcular  energy  to  affill:  in  in  the  AnU 

.  mal  Body. 

comminution  of  the  food  may  be  requifitey  after 
I  has  been  efiedted  in  the  mouth.  Solids  pafs 
;oaiach»  intermingled  with  the  faliva  from  the 
aods  of  the  mouth.  In  the  ftomach,  they  are 
Dgkd  with  the  gaftric  juice^  in  a  certsun  wurm 
ne*  Animal  fubllances  preity  generally, — vcge-- 
amocSf  for  the  greater  part,— are  here,  in  corife- 
.  comminution  in  the  mouth,  mixture  with  the 
dcquent  mixture  with  the  gaftric  juice,  expo- 
i  muicular  a£tion  uf  the  ftomacb, — ^brought  as 
I  a  fiate  of  putrefaftive  fermentation^  as  is  pof- 
bout  that  fermentation  actually  taking  place. 

I  i  They 


4S8  Cbmifiry 

*""  ';^  TTicy  are  now  transfcrrei!  intn  the  laftmlt  into  f 
'■I.  1,1  I  ■  f^ri-nrf.  fif  fftnppramre,  a  Oiffcrence  ofconlifc 
fercnce  of  Uruation  with  rcfjica  lo  the  veff'ah^ 
receive  them.     As  they  pafi  it  eTriy diScrtot  d 
veficl,  at  every  different  gfanrf,  pecidiarities  rf.^ 
tore,  of  comminution,  of  marter  prepatwtto  stm 
fnxn  the  f^rcam  into  tmion  with  itfclf,  occafico'Blj 
inical  Cotnbtmtions, — the  various  Ssi^^  fettdf,  mk 
trhich  are  ncccCary  to  the  AnimaCj  hcstth.    fiu  H 
grcJs,  tlic  i/«0^  and  the  lymftk  are  unOergon^  fll 
*  changes.     As  the  blood  is  altered  by  the  dqiofiAfl 

pan,  o»  by  one  fecret ion,  it  is  rctiovated  by  oMj 
|MiuT«l  into  it  ff om  the  abforbcnn.     Thrfe  raatldl 
ce&ry  to  the  new  attrauattom,  combin3tictfls,M^ 
\  itKTaanos  ivhich  are  to  take  pince  in  its  ^itfaM 

Thus  is  the  generous  iVrcam  flill  kept  up,  ntili 
&;c.  to  afford  all  the  peculiar  fluids,  art  the  gsftlf!| 
^diffcrtnt  folids  which  arc-  to  he  formed  ftaoUl 
finalfeftalieratiouin  ihe  abforpoons  and  fctredbdl 
Ihc  charafter  of  the  blood.  When  the  period^ftA 
cretion  of  •Cax.ftminal  fiu'id  arrives,  another  gni 
efccs  place  in  the  Confiiiution  of  the  AnimA  i1l( 
fort  of  convnlfion  o^  Nature  when  this  new'i 
comes  to  he  feparatetl  fiom  the  blood.  If  it  |n0| 
in  too  great  quantity,  and  ejedled  from  die  l;|l| 
to  leave  no  re-abforption  ;  the  frame  is  nigt^j 
the  rain  of  the  health  entiangered.  Its  Ttgritrl 
and  rc-abforption  in  a  proper  i]uantiry  enrich  H 
more  than  any  diing  elfe,  and  ctmtribwte  ni  dkij 
markaWc  manner,  to  the  perfection  of  afl  Afe  fll 
The  formation  of  this  fluid  is  evidently  fatjeA  HiH 
hws.    The  relations  of  mechanifin  and  the  poWl 
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are  more  imperfedl  in  their  influence  upon  it.  Che>  Book  ix^ 
changes  are  gradually  induced  upon  the  folids,  and 


ftUthe  yefiek  which  thefe  compofe,  till  the  fecretions 
the  finer  fluids  are  altered,  and  the  blood  by  confe- 
elofts  its  former  chemical  chara£ter.  Irregular  and  unr 
ly  lecietions  enfue.  Thefc  continually  alter  the  bloody 
le  alteration  of  the  blood,  alters  thefoiids;  tiliy^;i* 
tiimx  circulation,  {^cxciion^  foiidification^  are  ftopped 
er.    It  rarely  happens  that  life  is  thus  gradually  dcf- 
!•      In  its   ordinary  courfe,    while   the  chemical 
ps  become  continually  more  and  more  inconfiftent 
a  flate  of  health  ;  the  mechanifm  is  alfo  weakened 
lenin^d :  and  all  the  corporeal  parts  become  lefs  and 
bedient  to  the  influence  of  underftanding  and  volition. 
•  ftatd  of  things,  the  flighttft  mechanical  convulfion, 
inalleft  chemical  diforder,  even  a  moderate  burft  of 
a  affeAing  the  feelings  of  the  mind,  will  be  fufii- 
to  ioterrupt  for  ever  the  vital  fun£tions.     It  is  feldom 
ritality  is  fulFered  quietly  and  infcnfibly,  to  perifh, 
ut  being  deiboyed  by  fome  fort  of  irregular  force. 
» ofiter,  yet  more  particularly,  in  one  or  two  cafes, 
bis  inveftigition  ; — what  is  it  that  medical  Theorifls 
oalledsTlMULUs?  Something  that  excites  allthefunc-      xi. 
}f.  Vitality  into  hrijker  and  more  energetic  aflivity.       i^^ 
ddngs  which  accomplifli  this,  arc  almoft  all  the  ap- 
ifepaffioDS,  and  afie6Uons  of  the  mind,  but  fear  or 
^4    olinoft  all  lively  motions  of  the  body,—- cither 
CBf   aizote,    hydrogen,    or  carbon,     or   any  very 
If  iabftances  prefented  to  the   ftomach  or  the  ab- 
■tPr  in  a  ftate  in  which  tliey  can  pais    without  any 
f>Bf  incenoal  chemical  decompofltion,  to  the  immediate 
1^  flf  lifi^  .  Akohol,  aether,  opium,  aromatics,  gas* 

I  i  2  ammoniac. 
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ioaKlX-anunoiuaC)  gu.oKygciii  water  and  beer  irnj^eg^at) 
^,  '  ,'carbonic  acid,  ^Jl'mulate  for  no  other  rcafon  but  I 
all  thefe  matters  prcfent  (he  firfl  ciemcnts  in  ('le  t! 
compofidon  of  animal  fubibiice,  in  a  ftatc  in  whii 
enter  with  the  raptlity  of  lightning  into  the  coo)| 
of  the  inoft  exouifnelv  fine  pans  of  the  animal  fram 
its  ordinary  d.^-n  mpofition,  the  Animal  Syl 

>  always  fufceptible  -         civing  with  aJvanUgc  ati  c 

dinarv  addition  of  any  one  of  its  four  elementary  \ 
Hyilrogen,  Carbon,  Oxygen,  or  Azote.  To  a 
degree,  this  addition  will  only  fervc  to  enliven  the 
Theory  ot  fary  fucceflion  of  the  chemical  proccfles, — ^juft  as  ai 
^oct»"°"  ""i^*'  compound  is  formed  in  the  laboratory — " 
much  the  more  readily  on  account  of  the  prcf  . 
of  its  ingredients,  fomewhat  in  cxcefs, — or,  ji 
funflions  of  vcgetalion,  are,  /or  a  lime  eniiveii 
excefs  of  dung,  water,  lime,  heat,  light,  &c.  Bi 
exccfs,  augmented,  will  have  a  ntceflkry  tendency 
range  the  whole  order  of  chemical  procelTcs  ia  A 
ma!  Syftem  ;  preventing  what^uu/a'take  place _^i/f 
in  one  feries  of  vcfTels,  by  means  of  that  which  dn 
place,  firevhufly,  m  a  d'lffcrmi  fyftem  of  veilell. 
any  one  of  the  four  elements  of  animalfuhftance^— I 
when  fivft  prefenced  in  cxcefs,  it  quickens  anJ  enB» 
whole  fiimaions, — yet,  if  continued  to  be  prcfeitted 
fame  excefs,  deranges  thofe  funifUons,  invem  thenb 
them  languid.  The  feelings  of  the  vital  principle^  an 
of  difordcrin  the  mechanilm and  hydraulics pf  the  fni 
company  all  this.  Bui,  it  is,  nevenhelcfs,  chcink 
fiuencc  that  has  tlie  mod  imponant  aftion  ^oQgtu 
whole.  The  Animal  fundtions  arc  what  tfacf  ol 
jmlattdf  when  an  addition  of  an  eh 
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inSfo  the  fioeft  fubftance  of  the  body  enlivens  all  the  Book  ix. 
of  internal  chemical  procefles.     They  are  relaxed  by 
ime  element,  when  it  continues  to  be  added  !n  fuch  a 
excefiy  as  to  produce  in  the  whole  digefting  circulat- 
aod  fecretiiig   Syflems,'  new  chemical  combinations 
hich  the  animalization  of  the  matter  taken  In  for  the 
sti  of  the  body,  is  vitiated  or  utterly  dcftroyed.     A 
in  quantity  of  alcohol,  of  aether,  of  gas  oxygen,  &c. 
ens  and  invigorates      Addition  of  any  ofthcfe  mat- 
to  a  great  excefs,  produces  oppofite  effcds.     That 
iULUs  fo  called  which  is  received  from  quickened 
y  motiofiy  is  iiniilar  in  its  operation.     Applied  to  a 
in  degree,  this  Iricreafed  motion^  only  makes  all  the 
oal  chemical  pi  ocefTes  to  proceed  with  a  falutary  in« 
Sb  of  aftivity.     Continued  beyond  a  certain  p.^riod,  it 
t  the  order  of  the  chemical  compofitions,  produces 
potmds  unfit  to  enter  into  the  fubflance  of  the  Animal 
r  in  health,  and  thus  relaxes  and  enfeebles  the  whole 
c.     K%  to  Xhdit  excitement  or  stimulus — to  ufe  the 
^if**<f'  ofafoolifi  ///fo/y— which  originates  in  the 
jitions  and  emotions  of  the  mind  ; — its  a6lion  is  not 
diffimilar  to  that  of  bodily  motion.     It  fird  quickens 
dins  improves  the  whole  fv.  ries  of  chemical  proceffes 
aging  to  the  Fital  FuncliGus,     Bui,  any  one  !\igh 
^ion  of  the  mind,  if  long  fuftaiueJ  dc;ani;^es  the  vital 
dpn  and  relaxes  the  vita!  encrfyy,  by  dcrangii.g  the 
ior  chemical  proceffes,  ar»d  occafioning  a  nroduction 
pinpounds  fuch  asc*inno:  advama^jeoufly    enter   into 
conspofition   of  the  human  holly  in   health.     Tn  aU 
^d^anges, — ^both  thofe  whicli  are  fauic  iry,  and  thofe 
^'aze  otherwife,— it  is  ftill  Chtmical  Agency 
S  opttates  with  predominant  influaice  and   -.e-Uvity. 

I  i  3  .  MKCnAKlCAL 


BtM.'is:'.  i/ijtca'hiiic^i'KotKcv  afls  mritiS^etftoWy,  m 
^^^I-^^'able  to  reach  to  the  minute  divitions  and  combtml 
matter.  Mind  is  not  preJominant  over  that  Rt 
which  ii  is  embodied — to  fuch  a  degree,  as  to  fw 
ordinary  laws  of  matter  to  its  will.  It  is,  rliercCn 
Chemical  Agi  lominates — though   nm  \it 

„_       due  conjuniSior  two  other  influences, 

*^"^  Animal  Heat  {■  u  o  confift  in  the  quantify  of 
coiiftantly  prefer  n  hin  the  human  body.  T1 
loric  exills  there,  cither  in  combination  with  Ai 
tfie  liquids,  and  [hf;  g;  5  of  the  body,  or  in't!*  1 
tranjilim,  out  of  one  rombinaliua  into  anolHcT. 
Cakr'ic  which  exifts  in  aflual  combinations,  CtfftU 
itfelf  fcnfible  othcrwife  than  by  the  rsrcfafifioi 
attiaiSlions  of  thofe  combinations.  That  aloncif 
iuat  which  is  in  the  ail  of  tranfitlon— out  of  oiae 
nation  into  another.  Heat  and  tuld  Viecome  i&ef 
our  fenfes,  whenever  fuch  tranfiiions  tas.t  place, 
the  tranfilion  is  from  a  folid  to  a  liquid  combinado 
liquid  combination  to  claftic  fluidity, — there  is  a  ' 
diminution  of  Affl/.  If,  on  the  other  hand,  the// 
be  from  a  rarer  to  a  denfcr  ftate  of  coinbiiutioi 
hiat  -i,  [hen,  fenfibly  increafed  by  ii.  AH  cfifi^ngaj 
of  liquid  or  gazeous  matters  from  the  human  ho4V 
'  to  diminifli  the  quantity  of  its  cah'ic  ot  Jenjiib 
All  fixation  of  matitr  from  a  fluid  or  ga%e»i\  iutO 
ftate,  incrcafes  that  ftnfihU  heat.  As  mofl  <^  (he 
fiances  which  we  lake,  as  food,  into  the  f!i>'nadk, 
pafs,  in  di^cftion,  from  adenfer  to  a  rirer  ftaie, — d 
iiot,  j.ci.er3lly,  augment  thi  fcnjible  hiet  of  the 
body,  t)n  the  other  hand,  the  gas "  *  '  "*  '  ' 
or  Itnhibed  over  the  furface  of  the  1 
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}^  paAeSy  in  nourlfhing  the  hum^n  body,  from  a  rarer  Book  ix« 
^a  denfer  ftate,  and,  therefore,  giving  out  Caloric  in  the 
|i^dpi|f*— neceflarily  contributes,  in  the  mod  efTential 
HPQCTi  to  maintain  the  animal  body  at  its  due  warmth 
([flpiQperaturQ.  The  naturat  fun£tions  of  the  Animal 
pE^pODomy  tend  continually,  though  not  at  all  irreiiftibly, 
Donincain  the  Animal  Body  in  its  ordinary  temperature. 
|!^n  the  tranfltions  of  the  Caloric  are  greatly  multi- 
Uy.  then  thefe  ncceflarily  produce  new  combinations, 
1^  or  gaseous ;  which,  pafling  o(F  in  fweat,  tend  to 
(Ulteiad  that  too  rapid  fixation  of  matter  in  the  body, 
l^bich  the  increafe  of  its  heat  had  been  occafioned  •— 
I^ICp,  on  the  contarary,  the  tranfltions  of  Cahric  within 
Hbody  are  diminiihcd,  tlicrc  is,  in  many  circumftances, 
flfpsal  tendency  in  the  frame  to  imbibe  a  greater  pro- 
pjion  of  Caloric  from  without,  by  depofitions  on  the 
imp^  Aod  by  abforptions  at  die  furface  of  the  (kin.  Hie 
iffgfiatj  energies  of  vitality  tend  to  increafe  the  quantity 
l^fUtaX,  in  the  fcnfible  tranfition  through  the  body,  by 
||iickeiung  all  thofe  movements,  by  means  of  which  the 
UPdon  of  jmattcr  within  ii,  is  promoted.  Bodily  Motion 
n  tI](B  Ikme  thing,— quickens,  nicclianically,  all  the  in- 
IJicur  movements,  fo  as  to  promote,  for  u  time,  all  tliofe 
bemiol  dianges  and  fccretions  wliicli  belong  to  the  ani- 
ri  fiui&ions. 

i^ffer  all  this,  fliall  we  hefitate  to  u-ftT  almoft  all  dif-^^j  dffcafci 
£m  to  a  chemical  origin?     In  what  difcafc  is  there  not  areprincU 

■^  .  ...  -  pallvchc- 

i^llllbeiittion  of  thedigcltio'.i  in  thcllomach,  of  the  fccre-    micaU 

iMJn  the  bowels,  of  the  circulating  (luicls,  in  whole  or 

Lfiarty  of  the  fccrccions  and  abforptions  at  tlic  ikin,  or 

|mlbFOUghout  the  whole  lymphatic  fyilom  r — Fevers 

t,!^.  ion^i  in  which  fever  is  ihe  primary  and  principal 

I  I  4  difordcr, 

III*  ' 


»  i  V  ^ 


^,ipftlidi9m^  ^gocjgea  ia..ibtBf$gMliiiliiM 

,^.      in  which  it  is  taken  into  the  anioild:  of^mgi 

Ffvcr.  fevers  vary  in  their  chara^Eler,  according  at 
hydrogen,  oxygen,  or  azote,  which  is,  in  thi 
of  them,  prcfem  in  excefs,  or  defedlive.  Tb 
be  taken  in,  either  at  the  ftomach,  by  the  h 
the  abfoT  bents  of  the  {kin.  It  is  oioft  frequ 
abforbents  that  tlie  contagion  of  fever  is  reo 
account  for  contagion^  otherwife  than  by  the  « 
of  its  being  diffufed  in  gafes  ?  How  accouii 
perfion  of  contagious  effluvia  througl)  the  at 
analytis  of  that  air  a£Fords  only  gas-hydrogen, 
carbonic-acid -gas,  or  gas-azote; — unicfs  wc 
the  infection  muft,  for  the  greater  i^art,  conii 
tered  prop(.>rtions  of  thefe  four  gales  I  Does 
infe(3ioii  in  its  comiiiencement  a£t  Ibmewhat 
cation  of  yeaji^  iq  bring  on  the  vinous  fermei 
deco^ion  of  malt — or  iliat  of  a  red  heat  to 
commL'ncement  uf  ^trrmM*^  in  our  ordinary  fir, 
mencemcnt  of  the  chemical  changes  in  fevcTi 


IiatT  nncc  commenced,  tliHr  i 
u  once  chani^d  coiianues  to  ftiriiiih  tijr  affinities  ^ 
«:>  produce  tJir  fame  diaiigi^  od  fbc  fouiiU  matter 
Ki-  10  h.  7'Sns  is  fererilh  infe>5)ion  ditTufed 
the  «^olc  liuman  frame,  till  it  is  ftopped  by  fomc 
Kng  from  wiiliin,  or  from  without — or  lenuinsRs 
ial't)enfl|;etnent  of  &II  the  changes  of  the  orp^anic 
i;  ttad  ill  the  <-onfequmt  dilTotunnn  of  life. — Em- 
It'feverilh  di^mpers,  in  various  infbnces,  as  of 
Khj'  dte  fmail-pnx,  &c.  can  take  place  only  once 
uHeof  lite,  in  the  f;imc animal.  To  what  (hallsmi 
Hie  this  ?  Il  is,  no  doiiUt,  produced  by  a  pecufiar 
fdlii^.  for  Aiv  (jrtl  time,  indnces  a  change  upon 
(i'Of  die  abforlient!;  at  the  Qiiii, — a  change  by 
itrwiii  Ic  chemical  change*  in  the  body  are  materi- 
^Rcd,  btit  whicli  alters  (he  energies,  the  or Jrnaiy 
n)  e»en  the  flrucliircs  of  the  abfotbcnts  at  tlie 
ittltcntion  ihat  renders  future  infection,  and  confer 
ett  for  ever  impoHible.  As  the  inle^on  of  the 
I' is  owing  to  a  pccobsr  animal  fecrction, — notW* 
irlation  in  i)ie  proportions  of  the  gafet  in  the  at-' 
^4— h  may,  perhaps,  by  extraordinary  preventive 
U  length  entirely  extirpated  fium  among  mrt- 
Btfuch  an  event  igftaiLcly  to  be  expc^cil,  if  We 
Mhut  complex,  widely -cxtrndcd  and  long-conti- 
»-it  wottld  require.  What  has  been  f^il  uf  late 
^'the  potfibiliiy  of  cifcdhially  antiripaiing  the. 
M  blithe  human  hixiy,  by  inoculation  with  the 
>«'fiiiri)ar,  bot  much  lefs  feveridi  dlfeaff. — ii  but, 

ly  jiifV,  and  is  to  be  explained,  where  it  I^j  Cow-pus* 

principles.    The  imadathn  of  the 

chat^  upon  the  c^eiiucal  a£t!oa  and 

rclatiooi 


■dob  IK  rehtions  ef  the  ^rorbcnts, — wjiicfa,  in  Jmi  < 
('pfoduGcthac  permanent  alteration,  d  whidt  then 
nicies  may,  for  ever,  prevent  the  iufi-dion  of  the  6 
poK. — it  ot^fr  cafes,  foay  fail  to  sccomplilh  ilii*  cm 
•keratioHi  evca  though  it  come  very  near  to  iL  'H 
ficacy  of  the  co'"-'"'-  -.s  a  prcveoiivcof  iheyW/i 
nud,  tJicreforc,  ecdingly,  with  every  vamti 

circuniftances.  cocein  the  maligoityof  ifae 

tET,  in  die  heakb,  tJii  x,  the  age,  of  the  perfco  u 
btfd,  ia  the  circui  aces  of  air,  &c.  in  wliicb  iha 
htHD  inoculation  wai  i  duced,  in  a  tlinufaiKl  other 
dents  of  die  difraib,  wil.  pcodu&e  cof tcfponJing  diffc 
iftthe  power  of  the  cmu-ptut,  iis  a  pfevtmivc.  Bm,  J 
it  is  not  prudent,  without  the  hope  of  advantage*  mo 
eifive  and  more  important,  than  dtit  project  ptmiili 
introduce  a  new  poifon  into  the  number  of  thofe  'vgSti 
byu'lilch  the  health  of  man  is  alrcatly  tuhjed\  lobedcfti 
Gout — ha^  it  not  its  oi igin  in  a  ikiangemcnt  of  thafe 
mical  at^ions  hy  means  of  which  ihe  matter  of  dial 
is  fccrcted  \ — Rheumaiijm. — what  ia  /(  but  an  alieiati 
the  eUHncal  ca/iocitits  oi  thofe  pans  of  the  twdf  il 
it  is  felt.  Even  pa!J\,  and  all  thai  train  oi  d 
feems  to  lefs  accuraie  oblervaiioo,  to  de]>cadcj 
a  dcheiency  in  tl.c  fpirituai  tuergits  of  the  fi 
be  lo  have,  for  the  pnni.ij,a]  part  of  them,  an  aim 
is  the  chemical  parts  of  ihotc  Sner  animal  fun£liau  v 
tbey  dcftioy  ? — Scurz/y  evidently  dtpeads  upon  a  icAc 
of  ibe  proper  quanlity  of  carbon  in  the  fyftem,  ani 
the  palVagcof  uude,  uudecompofed  ncHtral  faltiai 
blood.  I  Ik-  Stom  in  tks  Blaadn—Ufxi  not  il  OD^ 
die  lormation  and  deicntiuu  of  an  rxrwAliw  iHHMi 
liliueacid  within  the  body  Prn-AM 


:bodf  iu 
he  inxSr 
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nixS^fmJibU  hiat  in  the  bod^.    Exceflive  dimiiw-  B^>^  ^^ 

s  of  the  ordinary  heat  of  the  human  body,  or  addi- 

■to  it,  are  ape  to  induce /H^^r.    The  e^cccffive  heat 

tdl  foHows  upon  fever ^  is,  no  doubt,  occafloncd  by 

1$  rapid  fixation   of  the  fluids  \  Exceilive  additions  of 

Er^-occafion  fever-«-bY  producing  this  too  rapid  fixa>« 

i! ;  Exceffrue  ce/dzGts  by  altering  the  order  of  the  die- 

tf  affinities  which  aA  in  the  vital  functions  in  ordinary 

kh.    In  the  cafe  odnfanity^  and  odier  diforders  which 

n  to  depend  much  more  on  the  ftate  of  the  mind,  thaa 

hat  of  the  body,  it  will  be  found,  that  the  grand  Jihrn^ 

ina  4f  the  diflcmfier  conjift  in  a  difordered  chemical  for* 

Mr  4fthofe  exquifitely  fine  gafcs  which  move  in  the  vej^ 

tfihe  nervous  fyflem. 

A  we,  what  advantages  arc  to  be  expe£led  from  the       ,g^ 

idnal  ufe  of  the  cafes  ?  It  muft  be  owned,  that,  as  Medicinal 

ufc  of  the 

»  gifes  have  been,  hitherto  applyed  m  medicine ;  they  Gafes. 
sferved  for  little  clfe,  than  to  evince  the  dclujions  ofen^ 
^ififtf  or  the  imfio/iure  of  quackery.  It  is  only  the  tran- 
'i  oocaiional  application  of  this  or  that  gas,  through 
Hogs  or  tlie  abforbent  fyftcm,  wliich  has  been,  as  yet 
hd.  It  is  not  impofiible,  that  a  crifis  of  this  or  that 
ifli  difteraper,  or  fome  briilc  adtion  upon  the  nervous 
ofliielrame,  might  thus  bo  produced.  But,  to  ren- 
bdi  a  crifis  truly  falurary,  the  concurrence  of  a  mul- 
W  of  other  caufes,  would,  mod  probably,  be  requi- 
i'And  any  tranfient  and  exceflive  excitement  of  die 
Mli  fyftcm  by  the  agency  of  exterior  caufes,  however 
l^itw  moments,  beneficial,  will  ufually  prove  to  be 
vepdiy  in  the  higheft  degree  pernicious.  We  have 
r>anuiied,  in  the  medicinal  ufe  of  the  gafes,  to  the 
iii— «f  chaDging  our  refpirabhy  and  abforbible  atmof- 

phere 


jiiken  iytfa  the 

able  todo  anj  — ,„ .  ^.^.-^^ 

from  which  might  be  expefted  that 

the  fluids  and  folids,  and  of  the  habitual  fun 
snalizHtion,  from  which  alone  can  the  cure  c 
are  called  chronic  diftemper?,  be  obtaiiis« 
tmts  with  factitious  airs  have  made  empirical] 
dom,  not  upon  any  found  ratio  of  proceft.  Tl 
made  by  men  who  joined  not  to  ardour  and 
duefcientific  coolncfs  of  mind.  Ihey  have  be 
ufed  as  tricks  of  quackery^  the  expedients  o: 
ing  phyficians  to  procure  for  themfelveSy  a 
tioElion.  Very  recently,  Dr.  Bcddoes,— <« 
T9*  enthufiafm,  perfeverance,  and  philanthropic 
yiuoiw  not  undelervmg  of  praile» — has,  with  the  ai 
^"*  Mr.  Davy,  difcovered,  that  nitrous  gas^  the 
of  azote  with  oxygen^  when  inhaled  by  the 
duces  cfFciSls  highly  animating  and  exquifite 
upon  the  whole  nervous  fydem.  So  much  ^ 
to  be  expei^^ed  :  for  nitrous  gas  is  a  combinal 
and  oxygen^  two  of  the  primary  elements  of  ai 
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■  of  il3  fined  fubOance,  as  quickly  and  dire^y  ss  ftao«ix.l 
;  No  vcr>- complex  comb^iuifons  and  dccompft- ^^'"* 
■  are  to  be  rjfefttd,  hefoie  the  matters  tliiis   iotro-  - 
\"t»n  be  LonverteJ   into   animal  fub{tance.     And^ 
t  already  fcen ;  i/iat,  thtJlmpU  thmtnli    »/  animei   ' 
•  ffff^tfd — either  Jtn^ly,  In  binary,  lit  ternary,  ef  ' 
Hi^y  Jccempn/aiU  fomhinaiisns,  are  the  mfy  tAingi 
s  callei!  ntrvcui  exciiemtm  ;  and  liat   1 
^fredkce  th'n  txcilemrnt  folfly  by  the  rapiJlty  xvirk  ■' 
vipUiely  intraductd  into  ike  iompojitisa  ef  ] 
\xei Juhjlanct,     It  is  higltly  piubable  iliat  at^    i 
K^\.i- c'.mhinai'ion  af  Qxygen  and  eaUne  with   atif 
!  &lJier   eltmenii  of  animal  fuhjlanee,  would  tf 
^ttifungs,  eaa/fsji  an  txeitemeut  tnori  ar  left  JU 
tpkieh  it  attributed  to  mtraUs  gat.     hcCtics, 
[  llic  number   of  cafts  and   f^Kpenmcnta 
KUIoeS) — the  report  of  all  I'lc  perfonsi  who 
<  the  trial  of  ultrous-gai,  Is   nrit  uni- 
r  of  its  agreeable  exciting  powers.     Nor  ii 
:  uncertain  or  fallacious  than  aiiiiTiLtl  fen- 
Tiatacciuate  knowledge  had  wc  of  heat  bc- 
fsloyviitioii  of  ihc  thermometer  ? 

Iiftt  uleful  inllrudions  does  all  this  aHorJ,  to      i»- 
1  lit  ihc  ftuily  and  prai£tice  of  medicine  ?  iuA^ 

,  thai,  except  In  the  application  of  Ana-  ""!'««•  ] 

,  there  is  no  fuch  thing  as  j^enuinc  fd- 

IcDt  praflicc  of  the  Me,'ical   Art.     Tht 

^CoaGft^i — cilli^r  in  the  admin iOratian  cf 

ricallvt  and  al  random ;    or  clfc  in  adnu- 

ording  to  {amc/atdeJ relaiiaas  andentr- 

-wbich  are  aoC  at  all  ascertained, — and 

^vhicfa 


•hich  itre,  yet,  fuppofeiJ  ro  a£t  anil  n-alk  with  At 
iMBicai  powers  and  agcnit^s  of  ihr  aniitial  frai«,— a 
at  any  initrine^lzatUn  of  chemical  TcUtions  itnit  yauM 
hn,  however  we  may  have  erred  in  the  explicMion  oH 
ttiricDhr  agencies  which  operate  in  this  or  ihu  (aft 
>calth  or  iickncts  ;  we  certainly  havr  not  faileJ  lo  dai 
trait  witA  irrtfregal/lt  force  of  fvi.ifKf  i  thai,  ikerta,'k 
tui/i,  a  [friain   ihimkal  agency,    inltrmt/iimt,  in  til  ti 
inimal funilioHS,  belwtenifie tniehiinical nnvtitunmi'di^ 
vitJ  energies.     This  being    {<? ;  the  medical  ihcnrfa  i 
Cnllen,   of  Brown,    of  Darwin,  howewr   cnodUlB 
their  difciples,  muft  neccffarily  fall  lo  the  gromd. 
nan  who  does  not  defire  to  d'aw  upon  hiAtfdfitie^ 
of  murder,  will  prefumc  to  a&   upon  them.    It 
henceforth,  be  the  grand  objeA  of  medical  inveffiplB 
to  afcertain    what  are  the    true    chemical    rrhiiiiMil 
agencies  of  the  animal  organs  and  funftons  in  rfiXff^ 
fible  cafe  of  health  or  difcafe.     The  proper  ttcidtes  rf  ^1 
young  phyfician  ought  to  be,  I.  AnaToMY,  inAB  i( 
iBoft  accuracy    and  mintitcneis  of  exarriinatiorii  '■^Ht 
NAT13RAL  History  or  Physiology  ef  »idm^i^ 
and Jjcknsfi,  precifely  afccrtaining  all   the  obfrrvlMl  4| 
pcarances  in  every  varied  ftaie'  of  (he  Animal  fisofifilM 
3.  ITie  Natural  Chemistry  of  health  andficM| 
or  all  thofe  chemical  changes  which  are  the  a)(iiSiU^'*| 
ccmibte  phcenomcna  of  matter,  In  the  re-af^iont  flfiN 
and  mind.     Upon  ihefe  ukimatc  phocnomena  of  atUNTI 
the  re-a£lions  between  body   and  mind,  the  Cttlb'^l 
health  and  ficknefs  way?  chiefly  depend.     And  trfMnH 
{hall  bo  fully  known.  Medicine  will,  at   leaft  be  ttM 
to  the  gcnoine  dignity  of  truth  and  fciencti. 
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ihat  an  attention  to  th&t  -^YMi  is  ^tw^  io*K  |X. 
he  fim£lknis  tjf  a»inialf?>atmiy  can  coatribotefo 


sr. 


di«te  unprd^meiAof  tnedi^ral  praidice.  It,  how« 
zivesi  cMitiof&s  hiocteration  ia  thif  ufe  of  all  tbdft 
^  called  ^mza///— many  of  tbcm,  k  vpUI  evetf 
to  bani(h  entirely.  It  encoura^  vm  to  feek 
of  peftileniial  fever  by  cold  and  by  the  prefencc 
1-ventilated  atmofphere,  containing  a  duly  pro- 
mixture  of  the  falutary  airs,  &c.  It  accounts 
ubtility  and  the — as  it  were — feeming  caprice— 
on.  It  dirc£ts  us— never  to  ufe,  too  conftantly,  che^^cal 
ercife  or  reft,  or  any  one  fpecies  of  food,  off^^^^^^p^ 
fort  of  drink,  or  any  one  fort  of  abforbible  ck-^'^«^«»«* 

air.  It  explains  why  heat  and  cold,  may 
i  now  relax  the  animal  frame.  It  ihews  elec- 
»  us,  as  ufeful  in  its  influence  on  the  animal 
y  ferving  as  a  (lore  in  which  caloric  may  be  re- 
\  as  not  to  do  injury  while  it  is  not  wanted,  but 
be  perhaps  infenilbly  convertible  into  vital  hear, 
r  *it  is  wanted  in  the  body  for  that  ufe.  It  ac- 
»r  the  growth  of  infancy,  for  its  difeafes,  for  the 
conftitution  which  take  place  at  different  periods 
5  of  die  animal,  for  the  maturation  and  the  de- 
lie  animal  conftitution.  In  all  thb,  it  prefents  a 
ss  of  the  moft  imponant  leflbns  to  the  individual 
NPefervation  and  improvement  of  his  own  health, 
I  as. to  phyficians  in  refpeft  to  their  advices  and 
ODS«  It  explains  the  reafon,  why,  in  a  falutary 
)ie  fluids  and  folids,  no  emotion  of  the  mind,  no 
pal  influence  from  without,  can  induce  difeafe. 
ing  tjie  probability  of  a  conftant  circulation  of 
iiids  within  the  human  body^  it  accounts  for 

all 
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SECTION  FOURTH. 


VIEW  OF  THE  PRINCIPAL  CHEMICAL  ARTS, 


I. 


fFirking  of  Mines  of  all  forts^  and  the  refining  of 

Metals. 


HESE  are*  no  doubt,  the  firft  Arts  in  which  Che-    .  '• 
is  employed,  in  preparing  foffiis  for  the  accomo-the  Work- 
of  human  life.     In  thcfe,  Natural  Hiftory,  Hy-j^f^^^ 
and    Mechanics,    are   aiTociated    with  CBe* 


rml  Hlftorj  examines  and  indicates  the  mountains,       ^^ 
ftratty  the  particular  gangues,  in  which  minerals  arc^'*^"^*^^^ 
^  fimnd.    T*he  fcience  of  Mechanics  directs  the  miner,  of  it. 
up  his  metallic  veins,  in  driving  his  ihafts,  in 
ring  the  requifice  communication  between  the  mine 
"die  atmofphere  above,  in  hewing  out  the  metallic 
for  die  fake  of  which  he  has  pierced  the  bofom 
Earth.     Tlie  laws  of  Hydrojlatlcs  and  Hydraulics^ 
with  thofe  of  Mechanics,  in  enabling  him  to 
away  the  water  which  threatens  to  overflow  his 
Vnd  to  raife  to  the  furfacc,  the  malTes  which  he 

K  k  has 


■iu 


.  bas  cut  out  beneuh.  In  -  Iklt-ntiaes,  coal-minet,  uV 
^miacs,  copper-mines,  filvcr-minet,  wbercver,  in  {hvs 
the  fflattn-  is  to  be  procured  from  a-bidJcn  dqxh  in  i^ 
bowels  of  the  Eanh,  tbe  management  is  fiill  the  dw 
The  iatcryenljioti  of  Cbemillry  does  not  cominenc^  !■' 
after  the  Ibflil  manors  have  been  procured. 
Then,  indeed,  it  docs  commence.  Tlic  o[>cr3Ti 
'  wajiln^,  Jtiunding,  roajl'trig,  fifftHg  ■u.'iihjii 
flarting,  at  lad,  give  the  metal  in  its  rcijiiifiic 
Or,  if  the  iiawiiV^Piy  of  purification  be,  in  any 
preferable  ;  it  comiricaces  after  the  pounding  of  ihe' 
and  proceeds  by  employiDg  Acids,  &c.  according  to  the bn 
of  thciraffinilies,  till  the  pure  metal  is,at  length,  iiTcci^Niiitl 
Or,  the  Humid  and  the  Dry  IVays  may  He  combiwA 
Thefe  arc,  in  brief,  the  chemical  ppcratiorts  rttjuiiiie  m  die 
rr;$^n/H£  of  metals.  But,  thcfe  have,  already,  been,  utuoei^ 
ably,  explainedas  much  in  detail,  as  it  is  poflStil: 
tliem  within  the  limits  of  the  prcfcnt  work.  The  mr.^ 
ef  Bitlalt,  which  gives  our  brafs,  pinclibcck,  ptiocc'l- 
metal,  &c.  by  the  amalgamatiuii  of  bafer  metals  nidi 
others  which  are  fomcwhat  more  precious,  or  even  (rid 
one  another, — is,  alfo,  chemical  ?  But,  the  rules  by  whiti 
it  is  10  be  coudufltd,  have,  beqn,  already  cKpiaJDeddi 
our  chemical  tuAory  of  tlic  difii:reDl  tnctals, 
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Book  IX. 
11.  SiCT.lv. 

uions  of  certain  faline  Subftances  far  tlie  ufes  of 

the  Arts.  • 

MTSTRY  IS  eminently  beneficial  to  human  life,  in 

ig  a  multitude  of  mineral  falts  for  Its   ufe.     The 

\  prq^aiation  of  a  few  of  thefc,  fliall  be,   here, 

irticularly  explained. 

mmon  Kitchen-Salt  or  muriate  offoda^  is  one  of  the        i. 

bful  of  all  the  faline  preparations  known  to  Che-  salu  ^ 

Where  this  fubftancc  is  found  naturally  pure 
\  in  mines, — as  in  thofc  of  Poland,  Hungary,  &c. 
aration  is,  for  the  greater  part,  mechanical. 

otherwife,  to  be  chemically  prepared  from  the        2. 
f  faltfprings,  or  of  the  fea.     From  either,  it  may^"P*^^fj^ 
ared  by  fpontaneous  evaporation  under  the  heat  of  "c^"*  «%*- 

,         ,  poratiofv 

, — or  by  evaporation  in  cauldrons  by  the  heat  of 

s. 

n  it  IS  to  be  prepared  by  fpontaneous  evaporation,       j« 
ea  water  may  be  conduced  into  trenches  formed  f^^^u^- 
?c  It  on*the  (bore.     Thefc  trenches  may  be,  rath«r  fic*l  W  ar- 

»  1  r«i  «        »•   •  1    1    •  lificial  ev* 

nan  deep.  They  are  to  be  divided  into  com- poration. 
Its,  Their  interior  fides  fliould  be  covered  with 
They  have  fluice-gates  open  to  admit  the  tide, — 
It  to  retain  the  water  in  them,  when  it  retires, 
atum  of  water  is  then  evaporated  by  the  heat  of 
.  The  fait  is  condenfed,  upon  it  in  fuccefTivc  pel- 
till  all  that  it  can  afford,  is  obtained  in  a  concrete 
This  muiiate  of  fovla,  contaminated  with  a  variety 
r  lalts,  is  to  be  purified  from  thcl'e,  by  a  lengthened 
which  takes  away  fulphuric,   magnefian,   and 

kk;2  cat 
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Book  IX.  ca1^.areous  falts,  yet  does  not,  in  the  end,  aflbrd  the  nmmll 
^  '   ^      *  of  foda  in  a  ftate  of  confiderable  purity  or  finenelt. 
Pre  ^rcd        *^*  Sea-Water  is  eafily  diftillable  {  evaporation  by  fii^ 
and  purifi.  where  fbel  is  fuflSciently  cheap  and  plentiful,  is  prefetabb 

cd  by  artifi* 

ciai  evapor-to  the  more  tedious  procefs  of  fpontaneous  cvapontiafc 
itwn,        ^  fnitable  artificial  heat  evaporates  the  water,  leaving  ftt 
fait  dry.     The  cauldrons  fhould  be  broad  and  fhalovr. 
As  the  evaporation  takes  place,  tlie  fulphatt  6f  fid^fk 
Glauber's  falt^  and  the  calcareous  fulpfiatCy  being  Ids  liMi 
in  water  than  the  tnuriate  of  foda^  will  be  cryflaNHji 
before  it:     And  thefc,  therefore,  maybeeafUy  iepanRi   | 
by  drawing  off  the  folution  into  other  caddronii  wlki 
the  former  falcs  appear  in  a  folid  ftate*     The  m^ptf/^   ; 
fulfi/iatey  which  alfo  exifts  in  the  fea-wnter,  is  nmahoMK  ^ 
foluble  than  muriate  offoda^  in  hot  water:     And  dlCffB^ 
fore,  this  magnefian  fulftliati  will  remain  iluid  after  ik 
cryftallization  of  the  tnuriate  of  foda  \  and  may  bedmn 
or  poured  off,  fo  as  to  leave  the  muriate  offoda^  put  ait 
dry.     Both  muriate  of  lime  and  mufiate  of  magnitfiMlf^ 
more  foluble  than  muriate  of  foda:     And  thole  (ahiw9l 
therefore,  go  off  in  the  folution  with  ihcfulphati  of  mi" 
nefia.     This  is  an  extremely  fimple  proct"ls  ;  and  will  it 
ford  beautiful  fait,  in  a  ftate  ot  the  highcft  purity. 
ttiibf'y  of        Salt    is  niaJe    nci;r    Liverpool,    from    the  water  cf 
th^.s  Mana-f^lt.fpj-ii,gjj    imprcgnatevi   wiih  rock-f:ilr.      The  ait  of 
manufadluring  it,  was  oriTinaliy  in^rw^luced  from  Ildft 
Spain,    and   France,    to   thoili   whirh    were    called   dv 
Low  CoUNTRiii^    of  Gw.riu3iiV.     From   thtff,   it  wtl 
brought  into  ScotLmd  in  the  hcgiiining;  of  i;ic  fixtecndl 
ccniuiy,  at  a  great  cx pence,  and  not  without  the  gnnt- 
Ing  of  txtrat.rdinarv  adv:int.Ji?(\s  to  tliofe  foreiiiners  who 
ititrcxiucci}  it.     It  \vu$  already  pra<5l>feJ  in  England;  bol^ 

noil 
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ot,  as  it  ihould  ftcm,  widi  happy  Ikill.     The  Enelifli  ^^^  IX. 
'cre  willing  to  import  fait  of  the  new  manufeflure,  from  -      [     '^ 
Gotland :     And  the  Scottifti  Goveramciit,  with  the  jca- 
)ufy  of  foes  and  rivals,  forbade  the  exportation  of  tlicir 
lit  tft  England.     ^J'o  tlic  Northern  Countries  on  the  Con- 
incnt  of  Europe, — Denmark  and  Norway, — they  found 
I  eligible  to  permit  the  expojcation  of  the  l)eft  Scottifl;i 
il^  on  account  of  the  advantages  which  were  to  be  ob- 
liaed,  in  return.     Ever  fmce  that  period,  fait  has  con- 
Ufiiti  to  be  largely  manufa*Sturcd  in  Britain.     Ilie  ne- 
siSriiefi  of  the  fifhcries  of  herrings,  falmon,  and  white- 
Ihy  have  long  given  the  highed  encouragement  to  tlie 
JQQ&cture*     All  the  countries  on  the  Baltic,  are,  at 
s£BQt»  fupplied  with  their  bed  fait  from  England, — cf- 
icinlly  from  the  ports  of  Liverpool  and  Hull. 
i2.  Tjie  Prefiarat'ion  of  Soda  is  to  be  alfo  numbered       6- 
■ong  the  common  chemical  arts.    This  fubdancc  is  toof  Suda. 
Mlbcuincd,  in  thefc  countries,  only  in  the  two  ways  of 
C  iwciHeration  of  marine  plants^ — and  the  decompojitlon 
^'MtMri4ite  offoda  or  common  fait. 

The  JSua/r,  Barilla^  and  a  (liverfity   of  plants  growing       ?• 
i  ibe  Scottifh  coads — of  which  the  aflies  have  been  dif-baiiila. 
Bguifhed  by  the  name  of  A^f^/,-— are  the  plants  from  the 
^ineration  of  which  we  obtain  our  foda.     Such  is  the 
ifpfirity  in  value  between  the  aflies  of  Barilla  and  thofc 
iJSfilp\  that,  when  the  former  are  fold  at  the  price  of 
1^5.  Sterling  in  the  London-markets, — the  laiUr  can  be 
jJ4  At  DO  more  than  ,^10. — a  ton. — All  the  plants  which 
Ibid  foda,  appear  to  derive  it  from  the  fca«water  with 
lAicfa  they  are  nouriflicd,  in  their  growth.     Probably, 
le.foda — if  not  rather  the  muriatic  acid  of  fea- water  or 
IpKygen — enters  into  the  plants,  in  a  date  of  extreme  at- 
...  K  k  J  tenuation, 
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Book  IX.  tciiuation,  and,    after  being  claborateJ  by  ihcir  orgiiae' 
^  funftions,  is,  atlaft,  fixed  in  them,  as  foda.     The  linh* 
pie  incineration  of  the  Barilla^  aiFords  a  large  proportiod'* 
cf  tolerably  pure  foda,  in  its  aflies. 
«•  Kelp  has  been  prepared,  for  a  long  period,  on  the  coafli 

Kcip/^"  of  England  and  Ireland,  by  the  incineration  of  four  wdi- 
known  marine  plants,— the  Fucus  Nodofus^ — the  ijtfH 
'UfficulofuSy'^^t  Fucus  fciratusy — and  the  Fucus  dlgltatm^ 
AH  plants  capble -of  growing  under  the  afflux  offia^ 
watcT,  arc,  no  doubt,  capable  of  yielding  it  in  a  fmalef'  < 
or  a  greater  proportion.  Since  the  year  172:5,  it  has  hdi''  | 
prepared,  from  the  fea-wecds  on  the  South-Eaft  coalb  tf  \ 
Scotland,  and  in  the  Orkney  Ifies.  The  glafs  and  foip' 
works  of  Newcaftlc,  firft,  prcfentcd  a  market  ivhicfi  itf 
gaged  the  Scots  to  attempt  this  manufadlure,  AboutlV^ 
year  1746,  the  manufafturc  was,  for  the  firft  time,  trirfp*' 
on  the  weftcni  co:^fts  of  Scotland.  Its  produce  waschdi' 
dcftined  for  the  ufc  chiefly  of  tlie  Iri(h  bleachei-s.  Sloa' 
that  time,  the  burning  of  the  above-mentioned  fea-plant^ 
forA'c///,  has  become  a  very  general  objc(5l  of  attentioa 
around  all  the  Scoitini  fliorcs.  It  yitrlds,  at  prefent,  harf 
ly  Icfs  than  ^^50,000  Stcrh'ng  a  year  to  the  people  of  ihc 
northern  conns  of  Scotland,  and  its  adjacent  iflcs. 
9-   .         Itb  prefent  mnnufaflure  in  thofepnrtsS,  is  eafvanJfimpfc;' 

Prcparatmn  i    r     ■     i  •  r  r^  • 

of  Kelp,  but  curt. k is  ami  imperKet.  The  j)lantsarc,  in  Spring aW 
Summer,  to  be  cut  with  a  fuklc,  cr  rather  a  pair  of  ftrocf* 
hciIge-fciflTars.  They  are  left  to  dry  on  tlic  fliorc.  An 
obloi  g  area  is  then  liirrounJed  with  a  wall  of  loofc  ftot|ES, 
to  the  hcighi  «jf  2  or  :3  feet.  rcvKcl,  fuch  as  heath  Of 
pi:ats,  15  put  in,  to  fill  the  inc  !of?d  fpace.  Over  the  fcwA 
aie  heaped  the  fea-wecds  'J  he  whole  is  kindletl.  It  if 
incinerated  hy  continued  fire,  which  is  not  fuffercJ  (oblaie 
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t  into  a  flame.  The  red  heat  is  maintained  till  the  foda  ^^^^^  ^'^^« 
iime  the  form  of  a  melted  mafs  in  congelation.  'Ilif^,^  i-j-mi^ 
la  thus  obtained,  is  exceedingly  impure ;  being  conta- 
natcd  with  earth,  potaih,  magnefian  alfo  and  calca- 
HIS  falts,  with  a  mixture  of  carbon,  and  of  carbonic 
d.  It  is,  befidcs,  but  carbonate  of  foda,  not  the  cauf- 
alkali. 

rhe  inferiority  of  Kvlp  to   the  barilla  of  Spain  and      'o* 
ily»  is  owing  much  more  to  the  imperfcdlion  and  care- mem  pro- 
befs  of  the  Scottifli  mode  of  preparing  it,  than  to  any{|^c  making 
crence  of  quality  in  the  plants  from  which  it  is  madc.®^  ^*^^P* 
improve  it,— tlie  plants  fliould  be  fiecd  from  every  extra- 
1U8  mixture  by  wafliing  in  the  fca-watcr ; —  they  fliould 
[ried  without  any  new  contaminauon  In  the  drying,  and 
:cd  without  any  folicitude  to  make  tlicm  exceedingly 
,     T'hcy  fliould  be  bumt  in  a  furnace,  prcfcrving  the 
d'feparatc  from  the  fea-plants,  and  fo  conftrufted, 
:  the  foda  might  flow  into  a  proper  receptacle  as  it 
le  into  fufion.     I'his  altered  procefs  requires  only  the 
nadon  of  buildings  for  the  burning  and  fubfequcnt  pre- 
ation  of  the  Kel/t.     For  thefe,  the  incrcafed  value  of 
manufadhire,    would    afford     ample  ccmpenfalion. 
ce  it  is  of  fo  much  value;  and  fincc  the  fca-weeds  on 
^ttiQTtSf  are  annually  renewed;  It  is,  furely,  not  too 
ch  to  expe£l,  that  the  Improvement  here  hinted  at, 
Jf .  wilhin  due  time  be  generally  adopted. 

h  is  known,  in  what  proportions  foda,  water,  and  fhis^^j^'^f  j,^ 
ihat  acid,  exift  together  rcfpeftively  In  the  dIflFcrentP""ty  of 
itial  (alts,  into  which  this  alkali  enters,     Wc  may, 
fcfere,  afc^rtaln  the  proportion  of  foda  In  an  ounce,  a 
ind,  or  any  other  quantity  of  Kc/py  by  immcrling  it  in 
i?der  into  a  given  quantity  of  any  acid  of  which  the 

K  k  4  cxadl 


,  5>a  Cbmittl^hify^ 


u^'V^'^""'^ '  '^'^f!'^  ^  known ;  ftftd  then,  efUnattag,  mct 

■  ■f*i;,i«  ■-***'yi''*'"  ^uabritjr  of  the  cryAalliAc  neutral  lalt  »tvdb 

-     w(> -ofatain.— Out    UoachiicMs.   foap  works,   aiui   gbb- 

vfhAs,  are  fuch  at  to  leave  ue  no  rcalbn  lo  <1fcsJ  dilM*^ 

TsgeriKitt  to  our  Noa-thstn  nAnu&Autes  of  Kt//t. 

h  is  bccaufe  Sidii  k  v^aeAly  cbtriidored  ralha  a*  a  oi- 
neral  fchftance,  that  we  fpcak  oC  ics  manufa^ure,  ntlut 
here,'  than  in  a  fabf^utM  SeftiOB. 

3.  Ofthemsnu&StireofPeJ-^ijfeHKiiilngAKiylNTilivi 
fiijd  hfere,  though  it  be  ebtxined  from  'Wge^lM  oulf, 
fince  it  is  fo  neariy  H^ted  ita  its  qmlitiea  to  minttal  6A<i 
Aancea.  Much,  HowetUr,  #e  that)  .iUH..need  to  lidMh 
whatwa^&dof  itt  in  the(t>i1nBeri>dataf  lhlsir«lk.. 
The  Pef-afi  in  the  Englith  ii]ark(<t,  k  ai4Mluiill 


ufual  to  prepare  pc't-aJJi  by  the  incineTttflon  of 
various  other  plaints  oiherwife  iifclefs,  m  Sentlsnd|^ 
otlier  parts  of  thcfc  Ifles.  In  ihe  countries  from 
we  import  it,  Poi-ajh  is  prepared — chieBy  by  \ 
green  timber.  The  timher  is  lnuiit  in  a  fmoul 
The  aDics  from  this  fire  are  lixiviated  in  boitin|{ 
By  ihc  lixivialion  ihe  piit-afh  is  difTolvcd  ;  while 
taminaiiiig  matteis,  eiiiier  fwimniing  on  tlie  fur^Ctifl'' 
fuhfiding  to  the  b"t?om,  arc  thus  fiparatcj  from  it  ll* 
lixivium,  ikimmed  and  poured  od~,  is,  agaiu,  cspoUii 
cauldrons,  to  an  cv.ipor:iting  heat.  Evaporated  to ^ 
rcfs,  in  theopcnair,  it  affords  the  de(ired  fait  indinMl 
carhmaic  ef  pn-ojh.     It  is,  in  this  fiate,  thatpot-t&l 

pro.liircd  in  the  market. It  i^,  generallv,  very  iiqU 

It  is  eniploycd  l)y  the  bleachers,  the  foap-oaken^MMfl 
the  fclafs-makcra,  &c.  ,  .>i 


Saltpetre.  5a« 

4i  Of  all  our  chemical  manufaftures,  that  of  Nitre  or--?***  }^y^ 
k^Petret  is  one  of  the  moft  important.  Nitre  or  Salt*  *  y  j 
IV  has  been  made  in  Endand  finom  a  ver^  remote  period       '3- . 

-  .  '    .      .         \.  Preparation 

time.  But,  even  fo  late  as  m  tlie  beginnmg  of  theof  Nitre. 
go  of  Charles  the  Firft,  it  appears,  that/  not  above  a 
vd  pait  of  that  required  for  ordinary  confumption,  was 
hde  within  the  realm.  The  uiinc  of  cattle  and  of  fami- 
ly the  floors  of  dovc-houfes  and  of  ftables,  were  appro-. 
Mfed»  at  that  time,  to  the  Crown,  as  materials  for  the 
nufefture  of  Salt-penr.  In  other  countiics,  and  at 
A'fperiodB,  the  rubhifh  of  old  houfes,  and  the  mellow 
A  of  Aables,  cellars,  &c.  have  been,  for  Qmilar  pur- 
k$,  ckimed  by  the  Sovereign.  In  Germany,  the  peo- 
iteve  been  obliged,  by  the  different  military  Govern- 
Mi^  Xofbrm  walls  of  unAuous  earth  mixed  with  ftraw^ 
T^dn  natural  production  of  Salt-petre.  Aii  matters  af- 
iiogazote,  if  expofed  in  natural  decompofltion,  to  the 
■H  of  oxygen  from  the  atmofphere,  naturally  afford 
nuB'gat  and  nitrous  acid :  And  the  prefence  of  folid  fa- 
ff anattflts,  fuch  as  lime,  pot-a(h,  foda, — attra&s  that 
tat»  gas  or  acid  into  new  combinations, — and  thus 
Ida  nitre,  llie  atmofphere,  being  a  grand  rel'ervoir  of 
Itc-BB  well  as  of  oxygen, — and  being  often  in  ftates  ia 
dch  thefe  matters  tend  to  unite  in  the  formation  of  ni- 
lii  jjfe8{— 4ience,  it  unavoidably  happens,  that,  wherever 
pMiGCSt^— ^uch  as  old  walls,  &c.  containing  lime  or  pot- 
i^'i  W^ktig  expofed  to  the  free  accefs  of  the  air  of  the  at-^ 
i^phere,— produdts  of  nitrous  falts  are  obtained.  In  England, 
feilttryijiiie,aswellas  in  all  other  countries,  the  procefles 
Jtatifltilgialt-petre,  in  the  way  of  a  great  manufacture,  are 
boUy  dircAed  to  bring  matters  containing  pot^afh,  into 
ito^y  in  a  digeftive  ftatc,  with  atmofpheric  air  with  ex- 

cefs 


fik.  Cbmital  )/hli, 

B««  IX.  j^fj  nf  azotf.     Ihe^ealcarcous  foil  of  Spain.  In 

..  ^  . pnfrH  to  ihe  acccfs  of  the  atmorphcrc,  a^ixU,  fl 
places,  ail  ample  annual  ptofluce  of  fj|t-f>otrc.  S 
hoili  nitrate  of  pot-afh  and  ^alcarvous  nitrate  xA 
faJhired  i:i  vaft  quantities ; — the  former  W  the  CNpoli 
vcgeiabW  allies  to  "  cfs  of  air, — tllc  taller  liv  the 

lar  expofiire  of  a  calcareous  foil.  Ilie  tempcratiiro ' 
climates  of  Inilia  and  Spain,  ate  more  favourable  thai 
of  Uicfe  \orthcm  climates,  to  the  prgdudion  ol 
pctte;  bccaufc,  they  ofccncr  contain  tiiai  l^at  which 
quifite  to  favour  the  dccoo^o&tions  of  the  gas-oxyge 
»he  gas-azoie  of  which  the  bafes  arc  to  he  uoiied  i 
new  felt  Our  great  fupply  of  nitte  in  Britain,  hi! 
been  by  importation  from  Hinjnofian,  Beiwccn  the 
n«3  antl  1169  mdujive,  not  lefs  [lian  247,6S9  cwt; 
and  3lh.  of  falt-peire  was  imported  from  India  iott 
tain.  Of  this,  were  re-cxporteJ  47,010  cwi.  2qrt 
3  lb.  The  IXitch  iiave,  alfo,  been  accuftomed  to  |i 
themfelves  with  fali-petre  from  India.  Ahoat  IwW 
of  all  the  fah-pctrc  exported  frftm  Hin'J[>oftan,>ga 
China. 
,'  In  the  eftabliflimciit  of  artificial  nitre-works  inBi 

it  miglii  be  proper  to  procure  a  greatc:r  heat,  I 
of  the  natural  tcmperaliire  of  the  climate.  . 
\  The  Fienth  liave  employed  a  vatiety  of  exE 
meHiis,  fuch  as  the  ufc  of  the  pot-uili,  of.  c 
in  the  manufaSurc  of  I\itre  for  their  ufc  i^  4 
rhe  prefent  war. 

'I'l)c  Salt  ixrtrc  now  manufaflured  in  Brjl 
quality  than  lliat  from  India  \  and  is  fold  at  a  nM^ 
l-l  1th  higher  than  the  pi  ice  of  the  lad'"" 


Gunpowder. '  5  23 


B'>OK  IX. 

SiCT.  IV. 


iir. 

Alantifanwe  of  Gunptytvdcr. 

'UNPOWDER,  an  article  of  very  cxtcnfivc  manufac-       n 

,  and  very  ample  confumptlon,  is  a  mixture  of  nitrate  q*„*|J^^ 

bt-aih  or  falt-iKTtre  with  fulphur  and  charcoal.  It  owes^^* 

^tunating  combuftibility  to  the  loufcncfs  of  the  com- 

tion  of  the  oxygen  with  the  pot-a(h  in  its  nitre,  to  the 

iriiinary  appetency  of  the  fulphur  and  charcoal  for 

rfcn,  to  the  neccfliiry  gazification  of  all  the  parts  of 

Silxture,  except  the  pot-afli,  and  to  tlie  neceflary  tran- 

is  of  light  and  caloric, — -firfl^  in  the  gazification  of 

txygen  of  the  nitre, — 'dwA  fecondly^  in  the  joint  gazi- 

[on  and  oxygenation  of  the  fulphur  and  the  carbon. 

Iview  compounds  produced  by  the  detonation  of  Gun- 

UT,  are  fulphureous -acid-gas,  carbonic  acid,  and  car- 

&  of  pot-a(h. 

his  compofition  was,  firft,  invented — by  whom,  is  un-       «•. 

(id,— in  the  progrefs  of  the  thirteenth  or  fourteenth  and  ufcs  of 

nry.     In  the  fourteenth  century,  it  began  to  become  ^"^°^®^" 

ligeA  of  manufa£lure  in  the  great  way,  and  to  be  ge- 

By  iifed  in  thofe  which  are  called  Fire-annsy  in  the 

bf  War.     Ever  fince  that  period,  the  ufe  of  fire-anns 

of  gunpowder  has  become  more  frequent  and  general 

w.     The  manufadlurc  of  gunpowder  for  this  ufe,  is 

''Sbimenfe*  throughout  almoft  all  parts  of  tlie  world. 

j^wder  is,  alfo,  ufcd  in  quarrying  and  mining,  for 

&ag  or  blafting  rocks,  and  for  a  diver&ty  of  other  pur* 

liii  the  Arts. 

In 


r  j^  Cheittitat  jJrts  " 

B««s  IX,      In  Ae  manufaduie  of  gua-{Kiwdcr,  chaxco^  jd 

t       '     ',aiid  niire,  of  the  btft  quality  of  M-liidi  ilicy  cuta 

}.        cured  wiih  convenience,  and  at  a  cheap  price, — ate, 

J(^*"^j"ratcly,  reduced  lo  a  coarfe  powder,  then  mingW  tog 

Ktnli  m     ground  down,   and   pounded   to  extreme  fineneb^ 

iti.  following  table  exhibits  the   proportions   in  which  il 

been  ufual  to  (n<  e  materials,  in  Jie  inanuiadi] 

t}ic  gun-powder  i&erent  countrie.<<  fpeci£ed. 


Engbnd. 

Hwcdta. 

VaUui. 

lol 

Sakpcn^e     73 
Sulphur      15 
Charcoal    lo 

75 
16 
9 

so 

8 

■^ 

100 

100 

100 

l( 

Later  experimcnls  made  by  the  French  ChciwQt 

prcfciiT  by  tlicir  refults, — ilie  bcft  propoitiom  ift-l 
SlJb.  of  Saiipi'ire,  1  alb.  of  Charcoal,  Sib.  of  ia^ 
After  the(e  mixed  materials  have  been  reduced  tuft 
almofl  impalpable  powder  ;  the  powder  is  then  twifi 
with  water,  and  granulated — by  making  it  palitJI 
moid,  through  a  fine  fievc  After  the  granuhtioa,  ifJ 
be  dried  by  the  heat  of  the  fun,  or  iu  floves  hold 
great  iton  pots.  If  this  powder  remains  is  anjrjt 
moid,  it  Tvill  not  exhibit  the  due  britknefs  of  afk 
2Dd  detonation.  It  is  a  common  fraud  with  lh£iB 
^clurers  of  gun -powder,  to  mix  their  falipcirc  w'ubt 
mon  liilt,  and  lo  ule  fea-water  in  moiflening  it,  h 
the  cxjK?nce  of  the  maDufafturer,  may  be  f 
miniflicd,  but  the  t]uaijty  of  llic  article  infi 
fknUe  deterioradoa. 


Soap.  515 

:  of  tliis    manufa^rC)  arc  fufSctentlvtBooKlx. 


throoghout  Brlmn. 


IV. 

MtsrmfsHurt  of  Soa/:. 

ifthe  ipoCl  common  aiiil  ufL-ful  prcKiii^ious       ■. 
J  Artsi  is  a  combination  uf  o  i  L  from  ani-  i^^^^ 
bes/concrcK  or  fluid,  wiih  ioDA  or  roT- 
a  ftfopociiou  oi  Liinc    Tlie  miicturc  of 
t,  a&nlfi  Ihofe  wliich  arc  cjiDcd  fo/t  fiafi^  : 
If  Sfltfe  with  moft  Oils,  affords  Ha>J  Ssa/ii. 
Bployed  may  be  uiihtr  ihal  from  Barilla  or" 
Wufh  and  Irilli  JCti^.    It  fliould  be  in  s 
^i^heft  poffibic  furity- 
'■'.•  wili  lie  that  from  vegetable  afhcs,  flig'itly.,    *:. 
rrvo  ofF  whntfvcr  contanuaaiing,  combullible  which  it  i* 
i'.ill  remain  in  it. 

;  ij, — animal  fat  or  tallov.; — hn^i  lard, — oil 
txcremenis, — oil  from  w^o/^i  and  horhtri, 
■■■■■.<:  Itjtfixtd  vegetable  oils,  arc.  all,  fufecptiblc 
^!>j-cd  in  ihc  manufaitiirc  of  Sojp.  TKe  lefs 
ic  oils  lend,  even  with  Soda,  lo  form,  rather 


inploycd,  on  aecoimt  of  its  cxtroordinary 

iflinify  to  the  cirbonic  acid,    'nie  foib  of 

.  always  caiboiiated.     Lime,  abdrafiing  the 

caibonic 


1^  CbemUat  Arti 

JtaDEDL  cutioiiic  aci J)  reiluces  (be  foib  to  that  CKunkhf  ui  v^ 

.  ■  .*'     ^ahme.  .ittan  qnter  into  the  proper  iapqnaceuui  «oi 

lion  with  oils. 

.  Srafalt  is  of[ea  sdded  iaa  ceitua.ffopor[k>n, 

.  lixtvium,  in  the  preparation  cS  Hard  Stop.    1  tii^  Jt! 

iiowever,  isnoceflentiaUyaecefiary:  It  has  been  na4| 

fciibns  who  carried  on  the  praflicc,  without  unduAaiJ| 

the  ratio  of  their  art. 

S- '  With  thcfe  materials,  let  the  intenlioa  of  the  oiaac^ 

iiitJMwmi  tuitr,  be,  to  prepare  l,OO0lb.  of  foap ;,  He  mull  pwa:^ 

cl  ihCBM-  _  „  '^ 

■MMhiTT»t  g»  toiiows : 

^~^*      .    Firft,  let  him  prepare  a.  veffel  of  wA/w  spooil,— or  itj 
be  a  refervoir  of  bricks  cemented  and  j^flered  with 
•^foT  the  fird  mixture  of  bis  materials.    AW^^ 
Ais  refervoir  mufl  have  a  Ceve-like  ogfoapj^    ~ 
the  liiuvium  may  pafs,  without  its  imp^tiei^ 
mtlt  prepared  to  cotiduA  it  into  the  ialler.    7^ 
at  the  bottomf  of  metal, — but  above,  tatherof.^^fb^ 
Biented  and  coveted  with  plaifter  of  lime.     \f  ea^^ii\ 
ca(t  iron  can  be  conveniently  procured,  of  futficicn  c^ 
city  i  perhaps  thefc  might,  more  ufefutly  than  the  ftnM 
fort  of  veOcI,  be  employed  in  this  maiiufaflure.    Mitl.^ 
of  wood  or  flone,  arc  likewilc  to  be  provided,  for  d- 
ccption  of  the  foap  from  tlie  cauldrons.     ITicfc  may  1 
any  fizc, — according  as  you  dclire  to  prepare  yout  ('; 
of  foap  for  the  convenience  of  the  market.     It  will  I 
cefiiiry  to  have,  aifo,  an  anemtter,  by  whicli  you. out 
certain  the  ftrength  of  the  lixivium, — with  ml 
pounding  the  foda,  fljrring  the  uncungcaled 
the  Soapintufmatl  pieces,  &c. 

'1  lius  provided  with  impleincms,  let  the 
then  pound  hhfetla  to  the  fincccfs  of  unmiiLed 


:]i  you. out  - 

inAnNml^H 

ISoap,^H 


iTitrzw 


ft? 
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-  V  ^      k        «  fc  .*««  t       «  K 


•      .  .  -  •>  « 

poor  isa  Oi-v  -:  zir.:!:v  ::'  v-jitfT  ..-.u  i*-.:  :^:"crv.ir : 
he  SDixiare  :o  i:^.:..:  ::.-=  :.:  i  r^-.v  :-..-u:s ;  :.:,:n 
he  cock,  23d  i\,E-z  :':'=  !..-•:.;  .Ta.:  V-:  :.•  t::>w  of 
ic     Yen  mav,  r*;r..  in  :hc  :"^t.c  r,:ir.r,cr,  ciic  oJ 

cgfip  B,  to  put  Vw'-r  ».:*  ;:-.:r.  :r.^  .:...»'  or  .\;:».j':"r. .,.  -^^  ^^ 
-add  ID  iCy — nri:,  ycur  :  '.-''J  .-.v:: .;.-:,  gradually, —  *^  *>'^« 
heyZrsii//, — ar.d,  -t  l,;ft,  a  pit  of  [he  rr'.r.V.v.'c  •';.•■:, 
in  ffxxeffive  c:r::.r.s.  e:ich  p;r::jn,  but  ot  im.\U 
1^.  During  ail  [his  ti:rc,  a  bjillr.g  heat  is  to  be 
pn  ibc  cauIJron.  Even  ^fi^r  :iil  the  portions  of 
ercnt  lixivia  (hall  h?.vj  I'l.h  po-.irj.l  iu  ;  the  tire 
ftiD,  for  foTie  ii:n?.  kcr>c  ii;>.— Then  aJJ  a  few 
of  common  fa!:,  Tiic  liriior  will,  upoii  this,  af- 
SB  more  and  more  of  a  tliick,  pafty,  granuloii» 
oqr.     Maintain  the  lire  ur.Jcr  it,  for  a  couple 

of 


Ia>to>a< 


1^^  of  tww^irtgx^-  yi-»t:mr*0 

Aftir  *   fcir  'heiSt^'MMHl^  -4  '>lin»- 

PiAr  k  wM  waaritt  «  tttmNd  M^m- 
irtmi  off  b^vtsdc  m  Ae>Mk!^«n4 
vfe  w  a  lUmUn  m  (he  pi^mtioa  of  Art 
make.  * 
4<.  Aftgthiiliqiiorii  drawn  off  ^-^toii» 
tf tkcSctp^  under  the  Ixnler ; — ■  fnull  portion  of  wa 
iito  be  ponedia;— tfw  nwfi  of  fbapk 
diis  additioa,  vto  beagiln  BqMfife^  ■■>' 
Cbnlliiioo.  Thu  fccond  botliag  it  to  be 
the  ftate  of  thejiafi,  k  to  be,  from  time  to 
the  cooling  of  >  ponion  taken  our,  upon  a  (i 
— till  the  whole  Ibsll  at  laft  appear  to  have  4||| 
conliftency  and  afpeft  of  good  Seafi.  Tht  dovSj 
to  be  remored, — die  foap  to  bC'Cooledy — md^Mi 
beneath,  to  be  drawn  off  by  a  cock,  as  ht^f^ 
sew  portion  of  the  bed  lixivium,  U,  bow,  ^pl|j| 
added  ; — the  fire  is  to  be  renewed ; — and  tha  • 
is  to  be,  now;  continaed — till  iatfiafi  fliaU  a 
acquired  the  petfed  conftHency  whidi  | 
to  it.  It  is,  Hien,  to  be  fufiered  Ki  cool  a  I 
from  the  boiler,  to  be  poured  into  Ae  n 
TO  fortn  it  for  die  purpofes  of  commerce.  At  4 
of  eadi  mould,  it  is  ufnal  to  pat  a  fmall  qot 
of  pulTenzation.  The  foap  may  either  be  4 
the  mould  by  the  cock  in  die  boiler,  or  t 
ladiM.  After  Handing  in  the  mouldt  (ot  I 
daySf'ia  winter,— or,  in  fuiiuner,  for  fome  da;^^ 


0 

0  be  cut  into  fquares  for  fale. — The  marble  ^^or 

Sect* 

owes  its\diverfity  of  colours  to  black  and  red  - 
,  which  are  intermingled,  in  the  preparation 
rommon  for  the  manufa^hirers  to  make  up 
ith  too  much  water,  and  too  Uttle  oil.  This 
It  frothe  fo  welly  nor  go  fo  tax  in  wafhing,  as 
.  more  honeftly  prepared.  The  marbled  Soafi 
tTy  and  contains  lefs  water,  than  the  wiite 
>f  fweet  almonds,  affords,  by  a  fomewhat 
preparation,  almoft  as  good   hard  Soafi^  as 

lie  fubftance  ufoally  employed,  inftead  of  «//,  7. 
i6ture  of/oa/ij  in  Britain.  In  the  manufac-  xa^fow! 
iow,  the  lixivia  may  be  added  to  it,  in  the 
lefs  of  flbwnefs  and  delicate  preparation  than 
olives  is  employed.  The  fuperior  fixity  of 
s  its  combination  with  Soda,  fomewhat  mo^ 
an  is  that  of  oil  of  olives, 

1  in  ufe,  Mi  Britain,  as  an  ingredient  in  the       g. 
jf  Soafi.     The  Soaps  which  it  affords  are  not  ^^^  ^^j 
f^^eeable  fmell,  and  are  not  of  a  fu£Rciently 

Qcy.     But,  this  oil  might  be  purified,  fo  as 
1  Soda,  Soaps  of  much  better  quality. 
ployed  indead  of  foda,  in  all  this   tiain  of      \, 
irds,  ftill,  only  fo/t  Soafi  to  wliich  no  cool-^'^^^J^^^^^/ 
t  hard  confiftcncy.     The  addition,  however, 
I  of  Soda,  or  even  of  muriate   of  Soda,  in 
atity,  will  produce  the  efFeft  of  confolidating 
that  is  made  with  potuft).     The  knowledge 
it  of  fome   importance,  as  potafli  is  often 
led  at  a  cheaper  rate,  than  Soda  of  equal 


Li 


^ 
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■^  ™'     It  <5  alfu  poffible  to  prepare  Soap  without  any  com 

■  r->ki>- rj.nfiimptinn  of  fuel,  by  nnxliaiiical  inixtiic^ 

1^      cAtural  evaporation,  \n  a  cliiiiaic  ut'  warm   icmjKii 

nfi  lor      But,  n^ich  tal'.Ta;,  this  is  not  eality  poJLbie.     Ckq 

oil,  the  coid  procefs  is  not  the  moft  profitable  or.e. 

AJdirions  cf  ajum,  fea-fak,  ftarth,  lime,  pulff 
iodt,  oil,  tallow,  aitd  water,  arc  employed  in  a  vilbi 
□UDuteihirc  by  which  it  is  faid,  that  loolb.  may  be 
n:«ittii  at  I'mall  coft  to  400lb.for  the  market.  TTk] 
bee  is  lufir ;  an)  the  Soap  thus  produced,  is  im6l  fo 
£i»d  poTpofe,  Good  new  hard  Soap  contains  ioai^ 
more  than  \  of  oil;  nearly  J  of  water,  and  ibikfil 
reft  of  ia  cDotpolition. 

h  is  poffible  10  prepare,    at  no  conliilcrablc  mpei* 
,   i\ttJtactitis  Ije,  which,  in  wafhing,  Iball  anfwcrtlv< 


rr° 


the  purpoles  cf  good  haid  S 

TAe  any  quantity  of  well  burnt  a(h«,  rf ! 
litavy  woi'il.  Mix  with  thefL',  a  few.  handfob  of 
newly  flaked.  Add  water ;  and  bf5il  the  whole 
a  lixivium,  'llien  leave  the  lixivium  at  red,  tiitdiai 
iraiKotu!  matters  which  cannot  enter  into  it,  lliiU 
bcfn  dcpofited  at  the  bottom,  cr  thrown  to  the  li)f& 
bv-  ikimmcd  off.  Then  draw  utflhe  pure  lixiviimi' 
to  ii,  oil  (o  about  3  thirtieth  or  fortieth  part  of  i> 
ijuantiiy.  The  mixture  will  he— a  liquor  white  a 
ca^xible  of  frothing — like  So-^/i  IVatei,  and  in  Jili 
with  waier,  pirfifih  ht  to  communicate  ftifficiat  l 
nefs  to  Linens.  I  his  iiquQr  mav  be  prepared  fiwil^ 
afhes  of  all  forts,  and  from  rancid  grcale,  oil,  orb 
It  is,  M^ri/W,  highly  worthy  of  the  aitcution  of  an 
uoinical  huufewifc.     When  the  aflics  are  fufpc£loJ' 


Soap'hiling. 

deficientin  alkali,  a  fmall  addition  of  pulverized g^ 
foda,  may  be  made  to  the  lixivium.  ^— 

tio  of  thefe  whole  procefles,  is  eminently  beau- 
la,  potaHi,  and  pure  quicklime  are  incombuf- j„a, 
ances  :  Oils  and  tallows  of  all  forts,  are  highly  ^*  ^ 
•le.  The  three  former  fubftances  have  a  very 
rtency  for  combination. with  all  comljuftible  fub- 
ITie  latter  have  confiderable  tendency  tcr  enter 
\  with  fuch  as  are  oxygenous  and  incombuflible. 
)ination  of  the  qualities  of  the  two  is  requifite  to 
lat  detergency  of  contaminating  fubftances,  both 
»le  and  incombuftible  which  we  require  in  wafh- 
ilmoft  all  contaminations  to  be  waflied  away, 
fc  two  clafles.  The  combination  of  an  oil  with 
is  known  to  afford  the  wifhed  for  detergent 
their  qualities.  Hence  the  defire  to  combine 
oap.  The  whole  procefles  of  Soap-makings  are 
9  effc^  the  defircd  combination  in  the  moft  /ler^ 
ler.  Lime  is  mixed  with  the  Soda  or  potafh,  in 
Ictach  the  carbonic  acid  which  always  neutra- 
ilkali  of  commerce.  The  Soda  or  potafti,  and 
are  lixiviated,  in  order  to  bring  them  into  that 
al  comminution  of  parts,  which  is  requifite  to 
B  re-a£tions  between  the  elementary  particles  of 
,  and  thofc  of  the  oil  or  tallow.  A  weak  lixi- 
iVft  added  to  the  oil ;  becaufe  in  the  weak  lixi- 
rrc  is  a  finer  attenuation  of  the  parts  of  the  aU  ' 
nc  lixivium  is  added  gradually ^  and  in  fmall  por- 
!caufe,  if  added  more  largely  and  at  once,  it 
duce  a  mixture,  without  adequate  combination,— 
Sy  might  occafion  a  volatilization  or  combuftion 
It  is  repeatedly  brought  to  congelation  -  and 
•     *  L 1 2  th«tt 
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Book,  IX.  thcD  again  melted,  in  order  to  proJuce  the  mod  pc 
s,^-^r\J  nniun  of  all  the  panicles  of  oil  ami  alkdli,  and  to  ir 
as  much  as  poflibic  froni  all  fuperflnous  nioilliire. 
noi  true,  as  is  fuppofed,  that  the  lime  is  e\e\  eoiift^ 
mifled  from  the  compofition.  Lime  Aill  reiniioit 
tains  in  it  a  proportion  of  water,  and  when  die 
comes  to  be  ufcdin  waftiing,  favours  its  frothiitg,  bf 
ftrong  anim^ion  of  carbonic  acid  from  the  atnto^'' 
Hailing  heat  is  ncccffary  in  cfleifling  (his  comhioU 
bccaufe  it  attenuates  the  parts  of  the  matters  to  be  0 
hined,  and  brings  them  into  mutual  contact.  5iifit(I 
ncccflaty  for  a  limilat  rcat'ou. 


^tanufanure  of  Clap. 

Glass  is  one  nf  the  mod  ufcful  of  ail  the  comli 
tioiis  fiirmed  by  the  union  of  mineral  fubAanctb 
"'  ingrtdiciits  are  itoda  or  Potajh  and  Sdue.  Its  imcfll 
was  by  the  Ancitnts,  on  the  !^:iflcrn  coalb  flf 
Mediterranean  Sea,  ITiey  ufed  it  for  omameanl  ( 
pofes,  but  neither  for  windows,  nor  for  lookiiig-glll 
It  was  mantifadlured  cliicfiy  in  luly  aiul  Spain,  ta 
cariicr  a^os  of  the  hiflory  of  Modem  Europe,  ^'■o 
Qlaji  and  VtnUian  IVindava, — in  confcqucoce  of 
great  manufafturcs  of  Glaji  of  all  fans,  whi'**  — ■«" 
fublJlled  at  Venice,  and  furiiifhed  fuppUes 
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Sty  to  all  Europe, — arc  ftill  famous  in  every  European  ^^<**  ^ j^ 
iCry.     From  the  Southern  countries  of  Europe,  the  ■      J    ,-> 
mamtfaiiure  of  Glafs  was,  transferred  to  the  middle 
to  the  Northern  regions.     It  was  early  in  the  lad 
ury,  ambitioufly  carried  on,  in  France,  f#r  the  pur- 
%  of  regal  luxury  and  fplendour.     It  now  flouriflics 
tnfively  in  Britain, — at   Newcaftle,  at  Liverpool,  at 
h,  Dunbaiton,  and  in  many  other  places.     Even  in 
nvay,  Giafs-works  have  been,  within  thcfe  lad  twei^ty 
rB»  very  advantageoufly  eftablifhed.     The  following 
the  objedls  which  require  the  principal  attention,  in 
manufadture  of  Glafs, 

.  For  the  conftrudtion  of  the  furnaces  and  crucibles,       <• 
argillaceous  earths,  in  the  (late  of  6ne  white  clay,  free  and  pott. 
OQ  all  mixture  of  metallic  oxydes,  calcareous  fairs,  bi- 
linous  contaminations,    and   even  witliout   any  very 
yt  proportion  of  filiceous  matter  in  them.     Let  this 
tcrial  be  fo  refra£tory  againft  fire,  as  to  be  in  no  dan- 
*  of  fuiion  from  the  vitrifying  lieat  to  which  it  is  to 
cxpofed :    And  let  it  poflefs  that  tenacity  and  duftility 
uch  are  neceHary  to  make  it  aflumc,  without  fhrink- 
5  and  cracking,  the  required  forms.     The  fifing  fur* 
a  iDaj,  properly  enough,  be  rendered,  in  fome  parts, 
A  porDfity  adapted  for  the  tranfmiflion  of  moifture. 
t^  the  crucibles  (hould  be  formed  of  clay  highly  duHile 
4  imacious.     The  clay  for  the  furnaces,   is  baked  care- 
ijriaco  Cuitable  bricks  :    And  tlic  drying  of  dicfe  bricks 
rfbch  a  manner  as  to  preferve  to  them  the  requilite 
lilitief^  IS  a  matter,  at  once,  of  the  utmoCl  nicctv,  and 
a  greateft  importance.     The  formation  of  the  pots  or 
wdUejf  is,  alfo,  a  matter  of  extreme  delicacy  in  exccu- 
on»    BuC^  it  is  impoffible  to  enter  here  into  a  detail  of 

L  1  3  the 


5J+  Chemical  jfrts. 

Book  tx.  th«proccfs.     The  fphtrical  form  appears  from'^ 

\^-\'>^'  penmenis  of  Ltyfel  and  others,   to  be  the  moll  a^ 

oDs  for  ihe  fiirnaces.  ■  t 

3.  2.  After  the  pieparaiion  of  the  furnaces,  i(  qd 

fDi*vitr'fi.  1>E  proper  to  fele£t  the  materials  for  vini^catioai^ 

uiioo.       purcft  i^uarizofe  fand  is  the  ftony  matter  to  be  ||i 

for  this  eiid.     fVaJhing  clears  it  of  larth.   And  nq 

a  red  heat  will  carry  away  any   combufliblc  nuttl 

■which  it  may  he  imermingled.  3f 

The  two  melaUie  fubftaiices  which  are  the  [flq| 

,  mooly  cmpioyed  as  liuxcs  to  biing  this  pure  liKctfa 

into  viireous  fu(iun,  are  minium  or  red  lead,  anli 

•The  former  is,  for  many  it-afons,   pre(erahle:i 

^  better,  tliat  the  latter  fliould  fall  entirely  into  diAd 

PeiaJ/i  and  i>oda  are  the  alkaline  fuhitancoB  W| 

in  the  fabrication  of  Glajs.     Soda  is  preferable,  d 

brought  ilie  iiinit  readily  into  fiifjoii,   together  w 

filiccous  fand ;  but,  potufli  being  fometimes  dxs 

aho  much  employed.     To    purify  the  f^a  of  bat 

kelji  from  the  impurities  with  which  it  >s,   in  ihefi 

pofitions    mixed, — as  well    as    to  extraft  the  Sn 

this  or  other  ufes,   from  muriate  of  foda  or  comOK 

—a  mixture  of  ehaicaol,   of  iimc,    or  of  axjdt  fA 

or  oxyde  of  lead,   may  be  mixed  in  a  due  heatt  «i 

barilla)  kelp,  or  fea-falt  which  is  to  be  employed;-^ 

ate  of  lime,  muriate  of  iron,  muriate  of  lead,  oiJmIIi 

aie,  on  the  one  hand,  refpe£l!ve!y,  ihe  refultE«fai 

turc  ;    And,   on  the  other,  you  obtain  th£  fi^'^ 

which  mav  1«  crj'flallizcd  by  lixiviation, 

evaporation.       AJhes  from   vegetable!,    and  -ft* 

woiks,   however  ch.ap  and  vile,    if  nungfed  * 

and  lixiviated,  arc  capable  of  afibrdiag  citfavr.-4 
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^ifc,  "-f^  die  ntamifafhjh:  of  Glafs.  Linu  is  even  fuf-  Book  ix. 
■||ribte <9 being  advantagcoufly  mingled  in  ihe  vitritiable  *"' 
■nture,of  which  the  Glajs  is  about  to  be  formed.  A 
nod  ntiztun:  of  this  foiT,  may  be  prodiici'd  l>y  the  addi-  ' 
■Uof  10  or  151b,  of  Lime  to  lOulb.  of  Soda  or  potalh, 
■dTftocD  200  to  220lb.  of  the  filJccoiis  earth.  Lime 
|»a  tend^cy  to  make  the  Ghfs  lefs  liable  than  it  would 
till  III  ifi  M  to  attract  mninu^c  from  the  aimufphere : 
Bt,  it  lEould  be  well-biimt  (jiiirklime ; — othcrwife,  it 
■A  be  «pt  to  fpoil  the  Glafs  into  whiclj  it  enters,  by  its 
■MJimil  tendency  to  givje  out  carbonic  acid.  7'o  pre- 
IBtibading  with  a  vitrifying  power  upon  the  pots  nr 
B|^^|-*-it  is  nfual  to  add  togcrhcr  witli  lime,  in  the_ 
■iH^^pre  of  Glafs  for  bottles,  a  mo^leruce  qnanticy  of 
giilaceous  earth.  But,  as  this  earth  .tends  always  to  give 
ificen  colour  to  the  glafs  into  the  compofition  of  which 
iMUen  ;  it  Is  to  be  ufcd  only  in  the  making  of  glafs  for 
fides.  £tlp  or  banlia  may  even  be  ufcd  without  much 
bVMMis  puiibcatjon  in  the  fabrication  nf  glafs,  if  afuffitienl 
■atity-  of  lime  be  added  to  difcngage  its  acid  and  other 
ipurioct,  in  the  beginning  of  the  proccfs. — It  (liould 
m^that,  however,  one  of  the  clicupcil  ijrotcfTes  for 
«curing  Soda  from  fea-falt,  is  lint  of  Mr.  Bimte  of 
rilh  4  wfao'oxydates  lead  by  an  iiuenliiy  of  heat  that  dc- 
tah^  this,  oxyde  from  the  metallic  liiver  wldi  which  it 
■i  in  the  firft  mafs,  intcrminnltd  ;— mingling  the  o\y- 
Ited  1e*d  with  fea-fult,  thus  prudnces  a  inuii^iie  of  ie:id 
idi  lixiviable  foda  in  a  fepiirate  ftaiy  ;— ivldin-  to  ihe 
Itariate  of  lead,  a  fufficient  piopoiiien  of  quicIvlJinL-,  pro- 
■oeLnwriste  of  lime  and  nict:;llic  L-ad  ;— and  then  limla. 
Ik' muriate  of  lime  to  be  employed  in  b'ci^cliing, — while 
p^lpid  it  now  fit  for  all  the  ufcs  of  il-.e  puie  metal. 

LI    t  Having 
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Book  IX'.      8.   Hftving  prepared   your  fnmices  and   pott,-' 
^,^^i!j^' having  made  a  fufficicnt  provifion  of  the  pttre  £Sc) 

4-  ,  fend,  the  alkali,  the  lime,  or  ihc  metallic  fliixot  aJ 
on  of  fufl-  argilla,  which  arc  to  be  cmplovtd  in  the .  mamifofiB 
the  ncsT  objc£l  is,  to  employ  an  adequate  heat.  11 
to  be  accompli ihed  by  due  intenfity  of  fire,  Wdwi 
of  rhc  furnaces,  tending  to  concenicr  the  heat  vlDalil 
and  by  the  gieatcr  or  fmaller  quaniitj'  of  frelH>air  » 
red  into  contact  with  the  fire,  Excej.t  for  dark-calt 
glalTes, — wood,  coaks,  or  charcoal,  noi  hiluminot* 
coal,  ought  10  be  employed  as  fewc!. 

Betide  the  proper  maierlals  and  the  fewel, — sM 
oxjde  if  mangancfe, — (he  latter  with  Caiilion. — MJ^ 
employed  in  order  to  purify  the  gkfs  wiiith  >*tn*^ 
and  to  free  it  from  any  colouring  which  it  mtghl  0 
wife  derive  from  the  combuftibic  matters  ufcd  in  is 
pa  rat  ion.  ■ 

i-             4.  The  fii  ft  concern,  now,  is,   to  calcine  or  ha 
cjlcjiuuod.'enfulv, — to  drive  oS  impurities, — both  the  alLah*  sni 
fi!'_L-eous  fand,— each  by  itfelf.     In  this  calcinariono 
alkali,  caiihenvcffels  arc  reckoned  the  mo/t  properto 
tain  it  during  the  operation, — becaufc  thdc  do  not  « 
coinmunicatc  any  difcolouring  contamination. 
6.             5.  'I'he  materials  arc,   then  mixed,   and  fubjoflol 
cm°i''un"    ""^   co/rifffj/ion,   the  objeiS  of  wliich,    is  principaH 
drive  off  any  carbonaceous  impurities  which  mig^' 
remain  amung  them.     It  is,   likewife,   ufefiil  topro 
that  thorough  intL-rmixtiire  of  the  alkali  with  ^d|  w 
is  rt'(iuifitt;  to  niake  the   next  pari  of  the  prooeft 
place  with  due  advanta;;ps.     Tiiis  operation  isKB 
furnKd  in  the  grand  fuling  fumate,  bin  ic^  OlbcrJiB 
fuinaceg  ;Ldj>ltLni  to  il.  '    , ■  -    ' 
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rfi.t.  Hw  matters  thiis  intermingled  and  freed  from  allaooKlx. 

SxcT    IV 

Ihinnecnis  mixture,  are  to  be  put  into  the  fuftng  furnace. 


ftfcfcy  fill  the  pots.    But,  they  ftiould  be  put  in,  gradually,  j.^^^^7-.^^^ 
'in  Older,  diat  ^he  prefence  of  fo  much  colder  matter,  andgia^s* 
lAt  ct)oling  produced  during  the  labour  of  the  operation, 
inay  not  too  much  and  too  fuddenly  diminish  the  proper 
^bniffr«-heat»    After  the  firll  ponion  of  ti?e  matter  has 
ieen  put  into  the  pots,  it  is  then  neccfTary  to  await, — till 
itU  the  fumes  of  the  diiTipation  of  the  fupcriluous  alkali 
Aall  have  been  evaporated, — and  till  tlie  liquid  glafs  fliall 
tppear,  upon  trial,  to  be  internally  free  from  bubbles  of 
tkarfting  gas.    Then;  fucccfiivcly,  add,  at  three  or  four 
Attrrals,  the  re(t  of  the  prepared  materials ;    awaitfng, 
■gA^lMch  new  addition,   till  the  fupcrfluous  alkaK  fhall 
Iwre  been  entirely  dilTipated.     The  fame  proccfs  may  be 
ttrried  on,  cither  for  all  the  pots  together,  or  eMe  for 
only  one-half  or  any  other  proporiion  of  thofe  which  you 
Aive  ready  in  the  furnace.     In  this  lail  cafe,  while  the 
^|lai&  is  taken  from  the  one-half  to  be  blown, — it  will  be 
^dy  in  a  progrefe  of  fulion,  in  the  others. 
»v  1.  The  mechanical  operation  of  blowing  the  Glafs ^  or       S, 
"jj^nading  it  in  plates,— fucceeds.  p,",  oTJJe 

8.  It  fometimes  happens,  that  Glaffes  are  blown  too  ^'P^*^'"**'*- 

lhick«  and  cool  unequally  at  die  different  fides.     In  thefe  Remedy  of 
<aSe$f  the  procefs  of  heating  the  Glafs  a  fecond  time  in  a  i„g, 
jpjbd  hpaty  and  cooling  it  by  flow  degrees,  is   nccefiary   to 
cdnimunicate  the  defired  uniformity  and  ftrength.     If  this 
ht  negkAed ;  the  Glafs  will  be  apt  to  break  when  it  is 
^"Mnnined  to  cutting ;  or  even  any  very  moderate  heat.* 
*     %.  Giaffis^jt{\Ai)c€t  to  various  apparent  imperfeftions       lo. 
Jd  their  i1rud)ure. — When  the  materials  have  not  bccUt^JI^in^he 

dioroughly  intermingled  in  the  furnace,  but  as  it  were,  ^J^'^^""  °^ 

L  1  4  applied 
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Book  IX.  applied  to  one  another  in  fepaiato  layers ;  ihcn  I 
,  producco,  IS  apt  to  exhibit  ^  Jtr sated  appeal  ;mcc.- 
times,  the  glafi  is  marked  with  gran  Jirtai 
their  origin  to  portions  of  argillaceous  earth. — It  bs. 
other  iiidances,  tjie  appearance  of  containing  tears.   Tti 
arc  owing  to  particles  of  ailumine  fiom  the  corrr.fion 
tile  pots.     Glajjii  containing  tliefe  tean,  arc  cscte-li::. 
fubjt'ifi  to  bi'ealv.     Some  r^lafits  exhibits  iruiis  orn/*''  ■ 
<Mi  their  furftice,  produced  by  the  loo  fuddeu  cooling  Qi  * 
portion  of  thcGlafs  in  the  manufatSture. — Bubbln  appear- 
ing in  Glaffti  atiord  a  proof,  that  they  weic  made  wi4 
too  little  refining,  with  too  faint  a  heat,  or  with  the  eat- 
ployroeiit  of  too  imall  a  proportion   of  tlie  fiuxcs. — livit 
t»ois  appearing  in  glafs,  niuH  have  bixn  produced  If 
*  grains   of  {atid,  or  by  that  faline  combination  wKikh   < 
fonned  during  tlic  fufiou  of  gbfs,  and  bcaisthcniir     ■ 
SallQfGlafs. 

PoTTERT  of  all  forts,  fiom  the  coal  fed  brown  pi;d  ■, 
to  the  fined  porcela'm  is  prepared  by  a  chemical  man'jfj,- 
ture  not  very  unlike  to  that  of  G/.i/}.  For  this  coinpoli- 
tion,  there  is  to  be  taken  a  day  compofeil  of  a  mixture  <rf 
Cliccous  and  aluminous  earth,  but  without  anv  oilcairour 
mixture.  It  fiiould  be  purified  as  much  a-i  pofliblc  frum 
fand  or  gravel,  and  from  all  contamination  by  loetallicF 
or  other  combuftible  matters.  Tt  is  to  be  wrought  aiM 
attenuated,  in  order  to  ei;creafe  its  fincncfs,  confiftencT. 
and  tenacity.  Tliat  whith  is  called  fisrc^lain  e.n  th^  it  prJ- 
cured  by  tine  pulverization  of  rocks  of  an  aluminow  *w 
filiceous  mixture.  It  is  kneaded  and  wrought  to  tiit 
proper  tenacity  with  tlie  help  of  wattT.  It  is  next  W  Iw 
formed  with  moulds,  into  thofc  various  uienfils  wliitt:  aw 
to  be  fiibricated  of  it.     After  receiving  tbefc  fonus, 

wuiti 
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cks  are  then   to  be  painted — if  painting  be  thought  Boor  ix. 

seffiny,  and  to  be  expofed,  for  a  fufficient  length  of  time 

I;  due  intenfity  of  furnace  heat.     I'he  fubftances  Which 

p.  Wcdgewood  of   StafFonlfliire  employs   in    the  en- 

iiftie  painting  on  the  beautiful  earthen-ware  of  his  ma- 

hStarCy  are    a  compofition   of  a    white  earth    from 

terec  in  North  America,  with  metallic  oxydes  of  va- 

108  colourR,  and  a  nitrous  fait,     Thefe  mixtures  are  re- 

ced  by  grinding  with  oil  of  turpentine,  into  the  ftate  of 

ttipt.     ITiey  are  then  laid  upon  the  veflcl,  agreeably  to 

!•  painter's  defign.     A  great  diverfity  of  colours  is  thus  to 

obtained.  In  other  cafe»,  figures  of  haffo  relievo  of  the  moft 

j^nt  defign,  are  cut  upon  thefe  veflcls  with  the  graver. 

iivSeffiels  are  then  expofed  to  an  intenfe  furnace  heat.  The 

out  is  fixed  with  cncauftic  force   in  a  vitrified  form  on 

*  fnrfaces  of  the  veirds.     The  aluminous  mixture  af- 

nes  under  the  action  of  the  licat,  its  utmoft  condenfa- 

\^  hardnefs  and  tenacity.     The  vefiTcls  are  fit.ed  by  flow 

aling  for  ufe.     In  common  cafes,  it  may  be  fufficient  to 

nfy  the  exterior  furfaces  of  the  coarfcft  cartlien  ware 

fcattering  upon  it,  a  little  rfiuriate  of  foda.     Some  of 

i  moft  beautiful  of  Wedgcwood's  earthen-ware,  is,  at 

ft  partially,    without   painting  or  vitrificaion.      The 

bice  and  proportions  of  the  materials,  their  fuiEcient  pu- 

cation,   attenuation  and  mixture,    the  elegance  of  the 

ttUsy  the  beauty  and  perfc£lion  of  the  relievos  or  the 

jMiftic  painting,  the  intenfity  of  the  heat,  its  thorough 

letration  of  the  veficls,  the  flowncfs  of  the  coolli^g  &c. 

\fiie  circumftanccs  upon  wliich  die  pcrfcftion  of  this 

Blifa£lure  appears  to  depend. 

iTie  manufafturc  of  Bricks.,  is  a  coarfer  fpccics  of  the     .  "• 
it  chemical  Art. 

Preparation 
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Prfparation  of  Ctvicnli  and  Placer, 

Li  ME  potTcfTcs,  among  other  remarkable  pro{ 
uk  ofliardcning  in  combination  with  water,  i 

like  i>  many  ctlier  fubllanccs,  liable  Co  be  diO 
water.  Ii,  alio,  has  ihe  quality  of  hardening  much  a 
pericclly  and  to  a  much  more  refraSory  aggicg^ 
'  Mihin  it  is  mingled  with  Gliceous  carili,  than  whik. 
combined  with  water  only.  _-.  ■ 

Tlicfe  two  properties  fit  it  for  forming  a  ceracnt^i; 

^^   conned  ftones  aiuJ  bricks  in  buildings  with  a  joodiflB 

unlike  In  thai  of  tlie  different  ftriua  of  a  natural  rocfe. 

Any  common  mixture  oi  Jlumina  and  5i/i». with  i 
makes  iha[  fort  of  i^fv  or  caithyvioylar  iifcd,  in  mai^pn 
this  and  orhcr  coiintries,  in  the  coafiruflion  of  ihCcoRi 
Lime  burnt  from  rot  ks  or  fhelJa,  and  dien  Caked  wilb 
ter,  is  mingled  with  fand  nf  confidcrahlc  coarfcnH«, 
T>ilh  as  much  water  as  the  Lime  and  Sarid  can  A(aA 
the  ordinaiy  manufaflure  nf  mortar  for  the  puipoA 
cementation.  Tlie  Lime,  the  ISand  and  the  Waw 
t]uire  to  bi;  very  much  wrought  together,  in  order  m, 
du<e  that  iniimatc  mixture  and  combination  of  tfatf 
ihcii  niinotift  panicles,  wiil.out  which  the  monarol 
poflilily,  be  eminently  cKce.lleni. 

The  remains  of  anLicnt  Roman  Architeflure,  »U 
,-;,•  raitareoi/i  mortar  which  has  hardened  to  rocky  aggi 
''     tion,  and  which,  tiniu,  uud  cv^iofure  lo  air  ami  wMffi 
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to  Cave  rendered  only  more  refradlorily  tenacious  2uid  Book  ix» 
I,  inftead  of  diflblving  it.  It  was  fa'ncied,  that  this 
nt  of  the  Ancients  had  been  formed  by  fome  peculiar 
t  that  was  now  to  be  numbered  among  the  loft  inven- 
{ ;  and  many  attempts  were  made  to  re-difcover  it, — 
r  with  fatisfaftory  fuccefs, — yet,  not  without  pro- 
ig  foroe  improvement  in  the  accuftomed  preparation 
deareous  cement. 

ity  in  truth,  though  the  Ancients  certainly  muft  have     .  %- 
ftied  their  calcareous  mortars  with  great  fkill  and  care  ;  ti)c  peculiar 
\  was  no  fuch  myfterious  fccret  in  the  matter,  as  fo'nej'^^^^l*^^^ 
been  pleafed  to  fancy.     The  effe^El  of  time  andof*".®^ 

...  buildingi. 

rad  qualities  and  relations,  has,  in  this  mllance,  been 
.ken  for  an  ttkfk  of  human  fkiil.  The  cement  in 
aUs  of  all  the  Gotliic  Caftlcs,  the  works  of  the  D4rk 
^  when  the  Architedural  (kill  of  the  Greeks  and 
anty  no  longer  remained,  appears  to  |>o(rcrs  the  fame 
f  confiftency,-  -harder  and  more  tenaci ous,  than  that  of 
cment  in  our  modern  buildings, — which  is  difcovered 
s  ceaents  of  the  ancient  Roman  works.  The  whole 
\  doubt,  effeded  by  the  natural  operation  of  caufes 
endent  of  man, — adting  upon  a  calcareous  mortar 
ttlly  prepared  with  a  rralouablc  degree  of  care  and 
'The  water  enters  into  intimate  union  in  a  faturating 
rtion  with  the  lime,  in  the  courfe  of  their  remain- 
ipg  together.  The  continual  abfoiptioii  of  water  and 
nic  acid  from  the  atmofphcre  tends  10  form  ilie  cement 
»ne  homogeneous  confiftency,  at  lead  at  the  cxtc- 
arts.  The  preflure  of  \\\t  weight  of  building  under 
I  it'  commonly  lies,  brings  it  ftill  more  and  more 
mioi)  with  the  intermingled  Uliceous  fand.    And  it  is 

by 
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1^-  by  the  operation  of  all  thefc  caiifes,  with  perhajM 

__  jOthfr  finer  and  more  fecret  ones,   ihar  its  pcrfct\  »«tf 

afTgregration  is, — only  in  the  lapfc  of  ages,  iM-cr)nii)lilbli 

III  the  year   m9,'Di>iftor    Bryan    Higgins,  l!i( 

r. London,  now  Profeflbr  of  Cfiemirtiy  undvT  the  Inftiw^i 

of  tlic  Royal  Irifh  Academy  in  Dublin  obtained  the  ufd 

Lettere  Patent  for  <lie  exclufue  eompoluioti  MtiJf*i*f 

ai  jKirticular  cement  his   own  Invention,  to  be  uftd  io 

building,  repainng,  and  plaiOering  walls. 

Pure  JUiceoui  fattd  that  has  not  been  water-woni.i'r 
far  thh  comliejitkn,  waihed,  llfrml  in  a  fievc  which  Odl 
tranfrait  all  grains  that  do  not  exceed  in  diainclcr  otiC  fifr 
tcenth  part  of  an  inch, — and  cxpofcd  in  the  lifting  Mi 
flow  of  clear  water  that  Hiall  carry  away  all  f<}fl  ttOi- 
ncous  matter,  Avhile  t!ic  pure  fand  which  pafles  thnaifll 
tlie  fieve,  falls  into  a  proper  receptacle.  -  Thus  puriboi  bj 
^fijl  fitting,  the  fand  which  has  fubfided  into  tlie  tcMj'' 
tacle,  is  to  lie,  tsixI,  farther  cicanftd  bv  a  fecund  wafliilj 
in  clear 'rtreaming  water,  and  in  a  fieve  that  ihall  Iraofini 
only  grains  of  which  the  diameter  does  not  exceed  «»■ 
thirtieth  part  of  an  incli.  That  fand  which,  at  lliii  linft 
pafles  through  the  jievc,  is  to  be  received,  as  before,  il* 
a  proper  receptacle  ;  and  M  the  finrji  fand :  Thst  wbifli 
remains  on  the  lieve  is  to  be  prefervcd  apart,  as  the  «*M 
Jand.  Thefe  manipulations  may  be  renewed,  till  »*T 
required  quantity  of  fand  is  thus  prepared.  The  l** 
difterent  forts  of  (and  are  to  be  feparalely  dried,  eitheioa 
an  iron  plate  in  a  furnace,  or  in  the  Sun. — So  mach  ^ 
tlie  fand. 

The  Lime  is  next,  to  be  prepared.  Let  that  whicb  y<* 
ufe,  be  the  purcft  and  niyft  iMi^icJimt-Umt,  that  wu «» 
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a^y  procure, — fuch  as  v. 
I^feous  matter,  or  any  oi 

rqared,  has  bcm  kept  from  tlic  caibonaiing  accefs  of 
ir,  and  is  foluble  in  acetous  add  wit!i  the  Icaft  effer- 
efccncc:  Put  to  the  quantity  of  14lb,  of  this  lime,  at 
ncCfiiito  as  fine  a  Geve  of  brafs-wire,  as  you  can  procitrr. 
^hiiige  the  ficve  with  the  hme  into  a  butt  of  folt  watcTt 
riw  it  quickly  out  ;  imnicrfe  ir,  after  a  liitle,  for  a  fe- 
wxl  time  ;  continue  this  till  the  Lime  be  entirely  flacked, 
-and  till  there  pafs,  al  Icngih  through  the  fieve  into  the 
•un,  to  the  quantity  of  an  ounce  of  the  lime  to  cvcrj 
|«ait  of  water  in  tlie  veflll.  Let  the  Lime- Water  thus 
ormed,  Hand  in  the  butt,  till  it  lliall  become  clear,  'j'hea 
aw  it  ofFby  wooden  cocks,  one  fiiU  a  liitle  lower  than 
^lochcr,  as  faft  as  the  lime  fubfuk-s,  and  to  llic  top  of  the 
iGdlime  at  the  bottom.  This  lime-water.  Dr.  Iliggins 
■lis  his  rcmenting  liquor. — With  it,  then  Hake — to  the 
[■■ntity  of  fifty-fix  pounds  of  the  lime  of  the  fame  quality 
|.lhat  which  you  have  already  ufed.  Sift  this  lime  thus 
bleed  ia  the  brals-wire  fieve :  and  when  it  is  fiftcd, — 
It.  it  either  be  kept  in  veQels  excluding  the  air,  or  elfe 
U  imniediatcly. 

;A'  quantity  of  fine  allies  is  jiext  to  be  prepared  by 
landing  down  the  whiicft  burnt  bones  that  can  be  pro- 
ved, and  lifting  the  ground  matter  to  the  greatcft 
Mne&. 

jTake  near  56lb.  of  the  coarfc  fand,  and  42lb  of  the  fine 
tnd.  Mix  them  on  a  furface  of  hard  wood.  Spread  ilic 
md,  fo  that  it  may  {land  in  a  {IrTitum  ai  the  depth  of  lix 
■sbck  Wet  it  with  the  Lime-water  or  cementing  liquer. 
lid  14H>.  ofthe  pure  flaked  lime  in  fucccllive  portions,  mix 
lliiiiieilioroughly  with  the  faiul,  and  beat  tliein  together 
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iaoa.'Ot.  wAh  igtt  rnHmmmts  with  which  ni'irtar  k  ufuaU)-  on^ 

^_,  '  AAi.  next,  in  fi»«:efiive  poni<m);  llib,  of  th«  Itone^^i 

and  ihoruii^hlv  mix  and  beat  the  whole,  with  a)  BnA 
vuclmeu  in  the  opcrarioii,  as  may  be  pnlUblr. —  I'he  an* 
tsrc  dnw  tinned,  is  what  the  Ooflor  calls  hii  wnte-irwtg 
n^ff-g^aineJ.  It  is  now  fit  for  uffl  in  building.  ponoK. 
pUJAcring,  ftticcoing.  It  ought  to  be  \a!)A  on  ijuci^i. 
and  ii)«  numiali  ufetl  with  h,oug;ht  to  be  all  wettoiMn 
tlx  ^ettiKing-liqusr.  For  a  jine  gained  etmen!,  cmifdf 
fiat  f'anJ'xs  V  he  uf«l.  When  the  morur  ig  wjiued,^ 
coartcr  qmHtr,  and  at  a  lefs  expcnce.  weU-waihc4  n 
land  or  ibingle  may  be  ufed,  with  a  piopoiiion  o(  ibc 
itnA.  When  the  mortar  is  to  plainer,  larrai  muA  te 
ftdiled  (o  it,  inflcad  ai  ^f^hirj&A'f  -the  bone  aikta.  Vft 
rttnrmiHg-iijutir  may  be  made  to  foafe  into  the  wott-* 
the  quality  uf  the  monar  be  otherwjfe  lefs  perfect,  f* 
inlidL  plaiftering,  hair  is  mixed  with  this  cement.  Fa 
the  purpofes  foi'  which  it  was  propofed,  this  t»  coniniy* 
,  very  excellent  preparaiicrti. 
7;  Dv.    fVillianu    of    London,    in    the  year    nso,  ni* 

liimi'ite-  known  the  comj^Dfiiion  of  ay/wrfe,  of  which  lUlJh.  iRW 
be  prepajci! by  the  admixture  of  4lb,  of  pui e  tafmu  im*' 
from  milk,  12lb.  lime  finely  prepared  and  foficitW'T 
cauHic,  84lb.  fand,  fine,  anJ  well-cleared,  with  lOl^  ^ 
watiT. 
9.  The  perfa5tion  aip!aij}(r\n  general,  of  \vhiic«i(* 

■t  bijiiiu.  ^H"^!^  '°  depend  on  the  formation  in  ir — of  a  cot^Jw'T 
faturaccd  combination  of  lime  with  watur,— nil  %  ^ 
rough  mixture  uf  the  miiiuieil  particles  ItKo  wbirfi  ** 
lime  can  be  divided  with  the  minutcft  loncfpondiii j  |»(- 
liiilcs  of  pule  hiicc, — on  the  prefcEice  of  a  txiuiit  p(i<|^<' 
lion  ol'  larger  filiccous  grains  [o  Dcivti  a*  nwduntt-iJ  b*^ 


Bleaching.  545 


fhe- other  parts  of  the  mafs, — and  on  the  exclufion  to  Book  ix. 

S&CT     IV 

Egreateft  degree  pcfnble,  of  tliat  cai'bonic  acid,  which 
b  coDnnuaU]^  to  enter  into  eager  union  witii  Lime.^*— 
I  pure  cafe^us  matter  from  milk,  may  ferve  to  improve 
i|||a  maeky  of  the  plaiftir^  when  die  Linoe  is  not  fuffi- 
plihpdy  mixed  with  the  fand,  and  is  too  much  carbonated. 
Dr.  HiggiHS^s  dii'c£tioiis  for  the  compodtion  of 
■,  are  certainly  among  the  beft,  .that  can  poflibly  be 
ipofibd.  Afortar  and  Cement  thus  prepared,  would^ 
ly,  in  due  length  of  time,  acquire  all  the  rocky  coa- 
of  the  calcareous  cements  of  the  Anciems. 


VII. 

SleacAing* 

XiTHEB.  naturally,  or  in  the  courfe  of  ufe,  all  die      i.- 
.  dodis  aod  other  fimilar  matters  employed  for  the  accom-  ^^^^ 
;iB0dation  of  human  life,  are  liable  to  contain  or  acquire 
.  mkmn  and  contaminations  from  which  it  is  dedreable  to 
free  diem.    The  deterfion  of  fuch  colours  and  contamina- 
ijooM  it  called  Bleaching.    It  is  oi-e  of  the  moft  im- 
portsmt  of  all  the  Chemical  Arts.    It  is  in  continual  ex* 
igppKc  among  mankind.     Its  more  funple  and  ordinary 
node  however 'is — merely — ^Washing.    Bleaching 
ji.WAiHiKG  more  complex  and  laborious,  and  intended 
Iq  nmove  mattcn  by  which  the  cSeSt  of  iimplc  wash- 
ura^  II  icfifted. 

Mm  Th# 
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The  firilSncM  to  be  bleached  are  ufuaUf  clrtli 
f  or  thread  of  ftlk,  flax,  wool,  aiul  cotton,— ^nmipd 
peculiw  nwdi&catioDS — of  hydiogcn,  uiiKUi'  aid 
Sutdancfi  with  «  fmallproportionof  oxygni.  i  t  1 

blejchtd.  ^hc  matters  to  be  nsinoved  by  st-EAonU 
y^  3'  ufually,  refins,  oils,  and  metallic  oxydcs,— die  tvoS 
be  rcmcivrdcompoundii  of  hydrogen  |aod  carbon  wiili,  in  r^n 

by  bltich* 

ing.      or  Ids  of  oxvgcn. 

^,  Fiom  the  caiiieft  times   in    the    hiftory  of  irf 

^pl^wd'  '^'^"''  cxpofed  to  the  heat  and  light  of  the  Snt 

udcicr-    open    atmofphoT,     the    natural     magnefian    and 

■man;  ihe  tcous  mixtuTcs,   and  the  caibonaicil  fixed  alkalit 

""'""■  been  the  favourite  fubAanccs  employed  to  BLE*e 

or  difcolourcd  threads  and  cloths,     in  Kgypt,  ihec 

famous  for  6ne  lioeD  among  the  ancients,  Uatrm 

impure  SixJa  was  procured  for  bleaching,  from 

mr>us  Egyptian  lakes  in  which  that  fubAancc  llill  all 

ihe  Greeks  and  Romans  nfcd  the  wclt-knomi . 

,        -earth.     In  every  country,   ancient  or  modem,  iKi 

■J        ■_'-   fubflances  in  difhrrent  ftates  of  chcir  cxiilence,  l»Mi 

yntf ' :     employed,  as  bleachers  and  dcicrgcnis.     Human  mi 

cow's  dung  have  been  added  tg  them  in  the  pnSdx 

o«ii  pcafantjy. 

!■  In  thcfe  later  times,  where  Bi.EACHtKc  has  be 

*rf  modem  ercifcd   in  thefe  countries,   as  a  great  branch  of  i 

*k»ch,„/^.  faflyre-  ^^^  Bleachers  have  employed  chiefly  W 

with  warm  and  cold  water,  boilings  in  alkaline  lica} 

ration  in  alkaline  and  acid  Accps,  expofurc  (O  the  i 

of  light  and  heat  in  the  aimofpKcre,  widt  agnb 

j        'beatings  and  rubbings.  -  i  - 

of'w^'T      ff'""^'  's  naturally  coiuaminated  onlv  widi  aniau 
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lU  eOMpfetely  removed.  Walliing  widi  water,  wiih  ^*>"  **• 
iwidiauy  alkaline  lye,  is,  thnvforc,  uTually  f"ffi-T_  ^-  ,,* 
bring  wook  aiul  woollen  cloths  to  the  urmof)  pu- 
f  natural  colour  of  which  they  arc  fufccptihlc. 
Wtar  in  commixture  with  butter,  is,  in  cold  climates, 
QpMl  the  fluces  ol  llicc|i,  as  an  adiiitional  prolec- 
yuoA  the  colli  of  winter.  It  ciilcrs  into  aa  iniimnry 
po  with  ibe  wool,  and  fixes  upon  il  other  containi- 
ntatiefs,  lb  clofely,  iliat  it  becomes  almoft  inipol'' 
ritbotit  a  very  laliorioos  procefs  nf  blcacviinc,  to 
Nloilx  wool,  its  primitive  beauty  of  colour.  The 
ftLfeACHiKG  which  Cucceeds  in  removing  tlu; 
KKO  cotton  or  tincn,  will,  alfo,  remove  ii  from  (hefe 
use  but,  not  without  great  labour  and  difficulty, 
nr  and  fiax  owe  itieir  natural  green  colour — 
<  n  a  vegetable  rcfin  which  naturally  exilU  ia  thetn. 
Uanntcly  mixed  ia  the  filaments  of  the  flax,  and  by 
in  the  threads  and  tlic  whole  texture  of  the 
In  orda'  to  diSblve  and  remove  it,  the  thread  aud  j_ 
lo  be  firft  opened  in  almoft  all  their  mtnuteft  ^f^^"' 
9  the  chemical  action  of  the  bleacuino  fiib-«dc«(ou 
go  whofc  influence  ihey  are  to  be  fubjcded.  Next, 
bihnccs  adj^jtcd  to  operate  as  folvents  of  the  rclin, 
ke  applied  in  fuch  a  manner  as  to  aft  upon  all  th^ 
af  ^  thicad  or  cloth  opened  to  their  acccfs.  Lajih, 
inoft  be  as  little  as  poiEbIc,  dcflroycd ,  and 
be  takea  not  to  reduce  the  doth  by  the 
lOHiNc,  inio  a  Hate  in  which  it  may  have  too  great 
to  enter  into  new  difcolouring  combinuiQiu. 
,  being  likewife  difcoluured  by  &  rdiu,  is  (o  be  freed 
Cr.itt  die  fame  manner  as  Liiten  and  Flax:  nor  it 
lOjr  cflinuial  diffirirncc   between    the    modes   of 
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B0OKI5&  BLSACHiKG    muired    for   diefe    two  fiiMinoefc 

S«CT.  IV,    ,    ^  . ,       .  .  .     . 

duffing  or  vegetable  gluten  is  pttt  upon  bdth 


linen  threa<k  in  the  u^eaving  of  diem  into  ckydi,  \A 

to  give  fmoothnefs  and  firmnefs  of  texture,  fuch  a 

fufficiently  endure  the  working  of  die  loom.    Thii^  m%\ 

be  removed  in  the  commencement  of'BLEACHiKtk  B4' 

It  is  foluble  in  hot  water  ;  »id)  dierefore,  is  eaftly  re 

by  boiling  and  wafhing. 

8.  The  fubfequent  procefles  ^rere  till  lately,  eactrenetf  ^ 

^cfi  o?'  dious,  and  required  long  labour,  a  great  wafte  of  time^  ni 

Blciching.  j^„  extraordinary  confumption   of  expeofive   unftwili 

The  wafte  of  lime,  alkali,  acids,  fbwel,  was  very  gMk 

The  price  of  the  cloth  was  prodigioufly  enhanced  by  it 

expcncc  of  the  bleaching. 

9*  Since  the  chara£h;r  of  chemiftry,  has  been  fo  remsfe 

mcnts  in  ably  changed  by  the  dil'coveries  of  Lavoifier ;  fignal  i» 

arWin^fromP'^®^^'^*^"^*^^^'^  ^^^"  accompliflicd  in  thc  pTooefies  of 

the  modern  BLEACHING.     It  was  underftood,  that  Ackis  in  gcBori 

mcnts  in  owcd  to  their  oxygen,  their  power  of  a&ing  upon  o»- 

Chcmittry.  j^^,^     j^  ^^.^  ^^j^  difcovcred,  that  thofe  Ackls  in  wlacii 

tlie  oxygen  was  liable  to  be  the  moft  eaiily  detached  km, 
the  bafe,  had  the  greateft  energy  in  that  deflruAioa 
of  cok>uring  Refms,  which  conftitutes  bleachiM; 
Of  them  all,  the  oxygenated  Muriatic  Acid  was  fomd  M 
perform  this  thc  moft  readily, — even  with  a  force  wbidb 
if  not  moderated,  would  almoft  entirely  deftroy  tbe  xsti^ 
ters  expofed  to  its  bleaching  Adtion.  The  rcqoite 
moderating  of  its  cnegy,  was  to  be  procured  by  the  fohaiofl 
of  thc  gas  in  water.  The  fupcr-oxygenation  of  the  AcU 
was  found  to  he  the  moft  eafily  practicable  by  expofing 
oxyde  of  niangancfe  to  thc  a£tion  of  ordinary  muriatie 
acid.    The  invention  thus  gradually  improved,  ww  at  ki 

filled 


Bleaching. 

Sited  for  the  ufe  of  ac^ai  bleaching.  Berthollet  as  ^ 
^j»fiilo(bphical  chymi(l»  M.  Paget  de  Charmcs,  as  a  praos. 
fag  bleacher,  were  thofc  who«  in  France,  Arft  taught 
im  to  bleach  conveniently  and  fucceAifuUy  with  the 
luted  oxygenated  muriatic  acid.  The  proccfs  of 
nthoUet  was  quickly  made  known  by  trauflation,  and 
«OB&fiilly  imitated,  in  Britain,  'ilie  uie  of  this  diluted 
inriatic  acid,  in  alternation  with  boilings  in  folutions  of 
K'^ifii*  a[Dd  with  expofure  to  the  heat  and  light  of  the 
1O9  in  the  open  air,  have  been  found  by  the  moft  cau*^ 
adopters  of  the  improvement,  to  bleach  without  in- 

the  cloth,  and  to  do  it  efFc£iual!y,  with  a  wonderful 
ifing  of  time.  As  a  farther  improvement,  to  fave  the 
lb  of  the  acid  which  always  took  place  in  tlic  moft  fni- 
ik  mode  of  applying  if,  as  well  as  to  avoid  that  inconve- 

to  the  workmen  which  ftrongly  arofe  in  tlie  former 
application  of  the  acid, — it  was  contrived  to  ufe  in- 
\mA  of  die  diluted  oxygenated  muriatic  acid,  an  oxy- 
WiatB  of  pot-afh,  the  ufe  of  which  afforded  all  the  ad- 
inbipt  of  chat  of  the  naked  acid,  w'ltli  cheapncfs  (lill  en- 
BRtfodf  •  and  with  the  moft  perfect  convenience  to  thofc 
kyt'Wbofe  toil  it  was  to  be  applied.  The  ufe  of  this  oxy- 
Nnrnie  of  pot'-alh,  is  now  extcnlivc  in  both  Britain  and 
Iffknk  Mr.  Te  n  n  a  n  t  taught  to  fuhflitute  oxy-muriate 
(f  limey  as  cheaper,  and  not  icfs  efficacious  in  its  action, 

An  dttt  of  pot-afli. 

HtflDtwe  owe  to  the  talents  of  Dr.  Hi  coins,  Chemift  to 
Ibirifli  Linen  Board,  an  improvement  more  recent  than 
WfaSAoie  above-mentioned,  which  affords  frill  greater 
^miVids,  with  equal  whitening,  in  tliis  imporunt  pro- 
tbiUf  tkacAittg.  Aware,  that  the  mixtures  of  fui/ihur 
^JidB^foffcScd  detprgent  qualities  of  tiie  moft  powerful 
t  •  .      .  M  m  ;i  energy ; 


i5*  Cbmieal  Artu 

aSpi  *^.^  «n«^p  ;  and  confidering  th*  finhHarfty  tiF  lime  in  mini 

.     -'   -'.othcTB  of  its  eiwrgies  lo  the  fixed  alkalis  ;  he  was  Id  w 

belicTC,  thai  Svi/ihuic  or  Sulfihurtt  if  L'me  mipht  rASk 

the  fame  detergent  quaUtles  as  Sulfihttrrt  sf  SaJa.    Ht 

"■•      made  trial.     ,A   Sulfihuirt  ef  iim*  comptifeii  of  |IS 

wXsu"u  Sulphur  added  to  20lb  of  lime,  and  this  miximc  *l';i 

El^^ind  '  ^  £=^'0"^  °f  water,  afforded  a  folution  whith  anf^tiJ 

Oi,-[fM-  a5  ^clf,  fold,  as  did  the  boiling  folutions  of  oxy-iminte 

Limt.     of  poi-afh.     He  has,  therefore,  recommended,  th>r  Liw^ 

after   being  cleared    of    the  Mcaver's  dreffing,    iMl  *t 

bleached  by  Immerfing  the  cloth  altcmatciv  in  a  fblnM 

of  futphuTCt  of  lime,   and  a  foUition  of  oxy-murislt  rf 

Ltmc, — fix  times   in  each.      His   proccfs  blraches  A 

Linen  as  thoroughly,   and  with   lefs  expeme  than  anrrf 

(he  former  proccQes.     Lime  is  cheap  ;    SulpKnr  Ti  irt 

cnormoufly  dear :    and  when  this   chcapnefs   of  thf  Kh 

gredients,-  is  added  to  the   abhrcviaiion  of  lime  and  loiH 

certainly  die  inventor  of  fuch  an   improvement,  ifeffi* 

die  moft  liberal,  public,   gratitude  and  praifc. — SiBs'wt 

fufceptible  of  being  cleaned  of  the  rcfiii  and  annua!  S 

upon  the  fame  principle  of  BLHACHINg  on  which  Ukb 

arc  cicanfed. 

»i.  As  to  the  ratio  of  thefe  proceffes,  the  following  thiop 

rXoE    afe  evident.      ITic   fubftances   to     be    difchaiged  fcuui 

Bliacbing.  Cloths  in  Bleaching  htiiig  combufiiblc,  are  to  be<iiffyl«J 

by  iucombufULle  ones  :  And  furely  nothing  can  be  nW 

probable  than  thai  Oxygen,  Lime,  Potafii,  and  Soda,  fi^ 

llances  agreeing  in  combuftibility,  and  in  the  fame  Bfci'i* 

ing   energies,    are,     in    their   cffential    nature,    but  oot 

common  element.      A  great  pan  of  the  proccfs  of  ^ 

BLEAcniNG  confifts  in  bringing  all  the  minwed pJtiit''' 

of  the  rcCn  throughout  thc'wholc  cloth  ioto  full  coolw 

«i6 
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lie  particle$  pCfthj^  jox)cgen^.limq,^pr  ^^k4U»B(«^!S 
:.ufe  of  freqpent  .boiljogs, .  of  loo^,expo(ur^.  iat 
iXf  of  watering,.  Aeqping»  &c.  -,  Whenever  the 
b£ni(heflt  without  ihe  complete  jcontad  of  all 
having  taken  place  between  die  cloth  and  the 
mat^r^ — the.  procefs  is  imperleA.  It  is^^ts  ga«« 
iky  whicli  renders  gas-oxygen.  lb  much  more 
m  fi>Iid  or  merely  liquid  fuhftances  to  decom« 
leiin  of  doth.  But,  as  th^  lefin  to  be  taken, 
:oinpo{ed  of.  the  fame  primary  clernqnts*  with 
nt  dut  is  to  remain ;  there  is  danger  left  the 
he  lime.,  the  alkali,  while  they  decompofe  the 
ay  decompofe  alfo  the  latter.  .  Sometimes,  by 
application,  they  do  thoroughly  deftroy  the 
die  filament ;  and  it  is  then  (aid  to  be  burnt  in 
:hing»  In  other  cafes,  andthefe  not  uncommon 
'Bleaching,  the  cloth  only,  has  the  propordoii 
^ples  fo  altered,  that  it  is  liable  to  be  fpecdily 
after  Ueachbg,  by  new  attra^ons  from  the 
\  Ice. 
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ss* 


Light  iDd 


tbeUauirc 


Dyeimc  b  a  noch  moic  tromplex  chemical  An,  AiB- 
ihat  of  Bleaching.  Ii*  obje£l  is — fa  change  litaekt. 
coiaars  of  badia,  to  induce  new  cnleurs  at  eur  flJro/vi,  —d 
render  ciir  artificial  ealimrs  permanent  ufiom  the  fiil^iaa> 
en  luhieh  they  are  induced. 

If  we  were  ftdly  acquainted  with  (hfc  chemical  na-.r;: 
and  relations  of  Light  and  Celouring  Mutter ;  it  mr; 
be  cafy  to  reduce  the  Art  of  Dyeikg  to  an  efiaHilh- 
mem  opon  fcientific  principles.  But.  thofe  rcUtiira  ** 
do  noi  certainly  know.  We  know  not,  wlicihcr  L^'J- 
in  cotifequenre  of  a  mcchanii.al  and  chemical  fubdivillMi 
into  its  differetu  rays,  become  tlie  dUuring  PaTto(^ 
viliblc  fubftancts,  or  whether  Ctkuring  he  not  rather  lilte 
hardnefs  or  fofcncfsi  the  refuit  of  the  peculiar  firudore  "f 
every  different  material  furface,  depending  on  no  peaili*f 
CeUuring  A'latier,  but  limply  requiring  i!ic  me^um  " 
Lii;hc  to  enable  it  to  ait  on  the  vimal  organs  of  aninalt- 

Perhaps  Light  may  dcferve  to  be  regarded,  mcttly. 
as  a  Subjlaxce  tf  /u-euliar  reiatiom  and  attra^ivttt,  mttkf  ' 
nical  and  chemical,  which  make  it  fufceptihU  of  ftbain  *  * 
jirf,  air,  and  vialer,— render  it,  in  llicfe  folusiaiu,  rxeiM^J^-* 
Ij  capable  of  forming  the  mrdiuta  c/  a  fenjihit  eemmat*''* 
tioH  btivjeen  the  animal  eye,  and  the  furfaffs  ef  aU  *tir  ' 
Vtaleriat  badies, — but  ,-nahle  ii  fimfdy  ta  tran/iKtt  ti-tJkt  rp, 
the  imjirej^ofi  af  the  mechanical  and  chemical  jfuffix--  ■ 
thtptrts  of  thofe  furfaceSi — while  fo  far  ei  its  ritji   ■ 


fyj  vifib/ey  tits  is  by  virtue — only  of  the  chemical  and  Book  IIC«    . 
cal  ftrufiun  of  their  fiarts.     If  this  be  fo  ;  Light 
ic  principle  of  Colour,  but  only  the  medium  of 
nication  between  Colour,  and  the  human  fenfc, 
ion  in  bodies,  in  this  cafe,  does  not  zd,  as  giving 
r  to  what  would  otherwifc,  be  colourlefs,  but,  as 
g  "a  chemical" 'change  by  which  the  ftniAurcs  at 
aces  arc  altered.    This  view  of  the  matter  is  not 
But,  it  combines,  in  its  favour,  a  greater  num- 
afis  and  analogies,  than  can  be  maftercd  to  re- 
ad any  other  one.     It  differs  from  that  which  is 
id  in  the  Se^on  upon  light,  in  the  fourth  Bode 
Work.     It  docs  not  reprefent  the  prifmatic  di- 
f  the  rays  of  Light,  as  taking  place  fo  inccffantly 
Jierc  reprefented,  in  the  operadon  of  Colours. 
len,  we  cynfider  the  Colour  as  Jttnfily  the  imjiref' 
^tefine  chemical^  fl^S^^^h  influenced  by  the  meehani" 
tiiure^ — whatever  it  is, — of  any  furface^  u/ion  tite 
£ff,  through  the  medium  of  Light  difjolved  in  fire^ 
t  water  \  We  (hall  infer  the  jfrt  of  Dyeing  to  be       ^. 
a  chemical  Art,  the  principles  of  which  Chemiftry  ^  A^^ 
D  day,  ilatisfaftorily  explain. — ^The  following  is  a  ChcmicaL 
if  the  prefent  Chemiflry  of  Dyeing. 
ly  lilk,  cotton,  linen  are  the  fubilanccs  upon  which       ^, 
nanent  colours  are  commonly  attempted  to  bc^^^^^^ 
'Dyeing.    Thefe  fubftances  tend  naturally  to  re- 
ader feme  variety  of  the  fVhite  colour.    They 
Aeir  chemical  compofitions,  compounds  of  azote, 
A^  and  carbon,  with  often  fome  fmall  proportion 
Bii.    They  a|)proach  all,  more  or  Icfs  to  the  toii- 
rtfae  oleaginous  cliara£len 
k.»  Our 
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Smk  iXi  Our  Coisuring  Suhjlanctf  ajnc,  diiv^y — vegetal 
Stci.jv.  jj.jj^jj — tnctalliQ  oxydes,— wiih  foinc  prcpantion 
^^^  animal  matters.  Thefc  arc  a\moii  all,  compoi 
Colimnns  hydrogen,  oxygpn,  catboa,  and  azote,  wiib  dilFcre 

1(  is   not  (liSLuiL,    to  diSufc  tlie  Col<iurin£ 

mechanically,  over  the  fubftanccs  which  wc  i 

colour  :  Nor  ytl,  even  to  unite  the  fomtcr  wi^ 

by  night  chonical  combinations.  ^f 

7:  But,  it  is  extremely  diflicuit  to  cfft^  a  coinbi(| 

ofinducmg'^'^  Colouring  fub  ft  an  CCS   with  thofe  which  m^ 

pcrmincni  colour,  fuch  OS  Ihall  not  be  diflblv^.-by  wji* 

chemical  influences  to  whtah — cloths,  fw  ifi^ 

to  be  cxpofci!,  during  their  ordinarv  ufc.    Fgr  ( 

fon,  infiniic  pains  and  artifice  arc  to  be  en)pl(>)!«4 

tug     Nor  is  the  fucccis  of  ihcfi;  pains  and  arri^ce 

m  any  indancc  complete.  ^i^ 

g  Toaccomplilh  its  ends,  ilie  Art  of  Dyeing e^i 

Cenriilnii.  to  jmitale  the  Chemical  CEconomy  of   Nature 

otihcDyir.claboration  of  thofe  which  art  catW  the  imtne^ 

ciplcs  of  Animals  and  Vegetables.      Like  Nap 

Dyer  is  obliged  10  attempt  a  great  complexity  <4~ 

?■  cal   com  po  fit  ions,  and  to  add  one  compound  t^.i 

He  has  to  difcover — what  colouring  maUcn  y/i 

municaie  the  brightefl  and  mod  dillini5t  coluuit 

-will  give  tlic  mnll  pcrmatu'iil  colonre,— what  ai 

fubftanccs  will  fix  or  even  call  foith  a  colour, v1 

principal  Colouring  Matter  might  not  bavc^  aSi 

forded, — by  what  proccffes  of  immcrfi'Mi)  boiliiQ 

iug,   coollikg,  tirying,  &c.  tite  coinbiuattoat  ol' 1 

may  be  tiieiuoft  completely  uccomplitb^ 
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rprodticol  in  Dyeing,  is  that  of  the  mod  intimate  *"<»"  ^x* 
bA  between  every  minute  partide   of   the    dyeing  ^ 

Uice,  and  every  minute  particle  of  the  fubftance 
Shis  to  be  dyed  It  is,  h'kewifc,  to  be  allowed,  that 
oloration  which  cannot  rcfift  every  poffible  deftroying 
ICT,  may,  however,  be  fufficient,  if  it  can  with- 
f  the  aAion  of  air,  water,  atmofpherical  heat,  and 
ling  with  foaps. 

^HiTE  is  fo  common  in  Nature,  that  we  never  try       9 J 
^ioflace  k  in  cloths^  otherwife,  than  l)y  Bleaching  and  product 
Iking.  ^y  «iyc»n6- 

Lite  is  dyed  by  Ac  ufc  of  Indigo^  the  extraft  obtained 
I  a  plant  of  the  fame  nam^,  by  means  of  infufion,  fpon- 
itn  fermentation,  churning,  depofition,  the  llraining  of 
le|K)(itiim,  and  the  formation  of  it  into  fquare  pieces 
lie.  ■  Pafttly  IVoad  or  Ifath  T^nHoriay  an  European 
9  afibrds  alfo  a  good  Blue  colouring  matter;  and 
He  preparation,  its  extra£l  may  even  be  made  to  yield 
^,  But,  the  folotion  of  either  of  thcfe  fubftances  is 
akme,  capable  of  communicating  a  permanent  Blue 
ir  la  cloths.  In  the  dyeing  of  Blue  with  thcfe 
ittices ;  It  is  ufual  to  mix  400lb.  of  paftil,  30lb.  of  ,0. 
^iOlb.  of  madder,  8  or  9lb.  of  lime,  a  quantity  ofgyfj°5*^ 
6  irarying  from  lOlb.  to  30lb.  with  a  bafket  of  bran ; 
bg  in  tbefe  matters  at  diiSerent  times,  and  digefting 
Mfbr  a  number 'Of  hours  in  a  flrong  heat  and  in  a 
fen  vat;  and  then  at  length  immerfmg  the  fub- 
9er  to  be  dyed.  When  indigo  alone,  without  padil, 
it  ooioaring  matter;  then  a  proportion  of  potafh, 
kr,  and  bianare  difiblved,  with  the  indigo  ;  and  the 
K  !i  digefted  over  a  flow  Ere,  till  it  aflume  the  re- 
H  Une  colour.    Silk,  wool,  linen,  and  cotton  are» 

alike» 
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Book  [X  ililcc,  dvcd  m  iodigo—bubc,  hit  with  lonvc  vaitiM 
.  '  ".the  proponions  o{  the  ingiedifnts  and  ihe  advanaioB 
^  procefs.  A  foltHiaa  of  indigo  in  fulpliuric  aa^^j 
diat  wbkh  is  calki)  S*x*m  Blf/t.—PruJian  Bhi  U 
by  the  mumbc  folutioo  crt'  PruJ^ase «/ »  m  w  AeM 
lait  ibnned  by  the  wiioa  uf  Iron  with  the  PiuiGci 
In  all  thcie  cafes,  the  gtajid  agcuu  are  oxygen,  Ol 
iridi  tiT^og«i>  iroo.  ^oA  xtaK.  The  anal^  of  it 
pmcs  it  to  b«,  for  more  than  one-halt'  oi  iiklf,  ooo^ 
U  caibon :  Its  next  principle  Li  hydrogen :  It  luiftl 
adtiuoa  oi  oxygen:  And  it  contains  likcwilfk  S 
iron.  U  may  be  faid  to  panake  of  the  ctia[a>3«»of  ■ 
■aea,  an  acjd.  ami  a  neutral  fall.  It  feemf  to 
chidlf  to  iis  iron  and  carton,  its  powci  of  aAndi 
Udc  coIoui, — [o  its  oxygen,  die  paT.lcular  bdUJiH 
that  colour.  From  the  phenomena  of  dyeing  *■ 
dij;-^,  there  ariles  no  region  to  induce  us  to  ttuot 
there  is  any  myCl'^rious  and  peculiar  colouring  tOU 
doted  in  it,  dil>in£t  from  the  reft  of  the  cheiniaJ  0 
£iion  ff  ibe  coloured  body. 
,,  Black  h  iuJuced — by  boiling  clotlj  which  hu 

Dt^'"*  =■'  previotitly  dywl  bl-^,  in  a  bath  of  Gallic  Add  or  I 
tuuca  ol  Nu^-Gallsi  for  l»o  liours, — keeping  il  fi 
boors  mme,  without  bailing,  in  a  baih  of  logwoi 
Ujuiat  of  iron, — iJieu  walbiug  and  lulling  it. 
aie  vaik>u&  other  methods  of  Uyeing  Biaei.  filit 
of  ibc  tirat^lcl^.  Sumach  is  often  ufed  inlUiad  a 
galis.  It  ihouJd  Ici^m  ili^r  carbon  and  a  neuiral 
iroa  aie  the  princ^ial  cades  in  (his  pruccl]^— by 
ifac  Uack  culour  is  induced.  In  ioduQiig  a  bUck 
on  luk,  no  pre^iouit  blue  i^  couituunicaicd.  The 
dewed  of  iu  n&tucal  gum.     It^ii  boiled  m  a  blill 
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and  a  quantity  of  fnlphate  of  iron  is,  m  due  time,  Boo*  ix. 
iduce  ihe  final  pricipiution  ot  tiie  Phc't  Colour.  \ 

dder,  the'  Rubia  tinnorum  foliis  rtnis  md  the  Su~ 
fregrina  foliis  quote  mis ;  the  cochineal  itijeff  which  Dyeing  of 
to  the  n9ftal-/ilant  in  Mexico  ;  Kermes,  the  cnccus  ^^« 
aft  infeA  -which  lires  on  the  qucrcus  coccifera  in  va- 
parts  of  Afia,  and  in  the  South  of  Europe  ;  Gumlac^ 
odli6H<>&  of  a  fort  of  Ants,  which  they  depofite  on 
nail  branches  of  the  crcton  lacciferum^  in  the  Eaft 
I  drchily  a  pftc  prepared  from  diflerent  lichens, 
Owth  of  Europe  ;  the  flower  of  the  Carthamns  tine-' 
401  annual  plant  cultivated  in  the  South  of  Europe ; 
Kb86m  of  bradl-wood,  the  cafal/iinia  crifta^  and 
Wk//  ^t  Hamatoxylum  Campcchianum '^  arc  the  dif* 
fifbftances  Employed  to  give  a  Red  Colour  to  cloths 
Mfi.'  S/hrlet  and  Crimfon  arc  the  two  moft  re« 
Me'fpecies  of  Red.  The  Colouring-matters  are 
f  themfelves  fixablc  upon  Cloths.  Recourfe  muft, 
xe,  be  had  to  a  very  complex  aflemblage  of  affi* 
Su^ate  of  alwmncy  tartareous  acidulum^  g^l^h 
flier  vegetable  afhingents,  foda  and  potajft^  nitrous 
WiaiSe  falts,  acetic  falts,  &c.  are  employed  as  inter- 
fe»  die  mordants  or  Safes  of  the  dyers,  to  accomplifh 
MMnlent  fixation  of  the  Colouring  matters.  The 
■le  mutiennis  ;  and  the  fcries  of  proceflcs  at  once 
U"aild  delicate.  Madder  with  a  proper  bafe  or 
fiy  k  ca|»able  of  communicating  a  good  Red  co- 
*^  tt'  woollen  cloths.  The  Turkey  or  Adrianople 
if'Mfviis  is,  alfo,  derived  from  madder  :  but  Euro- 
Ijfto  have  been  little  fuccefsful  in  communicating 
inedye  which  is  produced  with  a  very  complicated 
i|  "fef  the  dyers  of  the  countries  on  the  Levant. 

Scarlet. 


£«r  ii,  far  AfinttJiwfiriH,  fMjfa 
£ucvles.  Artiitffta"taGS»i 
coloar.     Ltgymd  nSbrda  a  iliril-: 

wirh  d:  JercDt  matten.  is  capable 
c. Lours.  The  mixture  of  tilde  (lifi 
uiti  the  variation  of  the  mordants 
nuny  diffcrcm  modilitationi  of  the 
genation,  the  prefence  of  cardii 
vxj-iks  in  greater  qaantlties,  wit 
proportion  of  carboa, — and  fomi 
quilite  to  cffi:<ft  the  fixation  of  a  i 
iu  dydng  blue  and  black, 
i;,  A  Yellow  colour  for  the  dye; 

r"j^  "^  "  produced — from  fVeld,  the  refei 
fiderably  common  in  Europe, — ft 
ihe  Mom  TiH^arJa  a  large  tire 
from  Jfnnesta  a  fubftance  prepared 
feeds  of  the  £14:0  Otr/Zaia,— from 
tida  tinffaria, — from  turaeiic,  du 
firoia  fonie  other  plants.  MetaUic 
£il(s  aic  to  be  ufed  as  mardatttt  1 
ot  die  Colourii^-matten  upon  the 
are  confiderably  various  and  con 


^fimaehi^'-^JUs '€vriaria;  a  plant,  the  giVywth  of  Syria, 
4effiB^  %miii,'iuid  Porcugal>~from  the  baric  of-^he 
ndhy  or  IvfaAro/Atf,  &C.  FawnCo- 

C«bek;  the  mixture  of  blue  with  yellow ^  Is  permap- *^""*5. 
MtAj  pniclttoeid  on  Cloths,  by  inducing  either  a  blue  upon  Greea. 
ydbw,  '•r'^  yellow,  upon  a  brown.  The  proportions 
^itWD^Jxrimary  colours  may  be  varied — according  as  a 
Bfcr.^orv  a' lighter  (hade  of  the  green  is  dedred. 
itau'-^aUb'ft  Saxon  Xireen^  which  is  produced  from  tlit 
iMkm  pf  Indigo  in  fulphuric  acid.  Mordants  or  bafcs 
i|i«nfi£file  in  dyeing  Gnens ;  and  a  variation  in  the 
Ficcafions  a  correfponding  variation  in  the  co- 


iBie  mixturit  of  red  zndHue  give  the  violet,  purple,      i6. 
m^-Maanmth,   lilac,  &c.  colours.     Acetic  falts  areR^S',";^'^ 
plySktttr^  ia/es.    The  mixtures  of  red  and  yeiiow  af-  ^^"^* 
lalfo  many  beautiful  diveriities  of  colours.     Brawns 
rdult  from  the  mixture  of  black  with  other 

fing  in  general,  then,  this  is  the  Chemical  Tlie*       n* 
iiiiigAi' is  iimply  the  medium  through  which  par- Theory  ^ 
>l|Qaliries  of  the  exterior  furfoccs  of  all  bodies,  are  ^y^^^' 

rto  the  human  mind  by  the  eye.     All  bodids 

i'imre  Tiftble  colour,  polfefs  that  colour  in  the  mi* 

rtUmiical  and  mechanical  arrancremcnt  of  their  ex> 

rj^ttt.     Many  mechanical  changes,  but  in  particu* 

tbeiiiical  change,  in  bodies,  effo^l  alterations 

obloiirs*    Thefe  alterations  are, — demonstra* 

^i-»«produoed, — not  by  the  varying  fixation  of 

parts  of  the  matter  of  Light, — but  fimply,  by 

BUcal  and  chemical  changes  in  the  mofl  intimate  and 

minute 


-vivunj 

.'r-oihicc 

aciiin. 
dieinica 

bwlK-S; 

:nc:i:  nu 


i  4amwk  to  the  fineft  Vaaoc  of  pulverisation,  and,  in  Boor  ix. 

ft       %^t 

ae^  are  intermingled  with  a  fluid  matKer  which  gives 


of  the  powder,  a  tendencf  to  adbelive  union 
maodier.  Oik,  alcohc4,  water,  attenuated 
tke  only  fubftances  capable  of  peHbrming  diit 
with  Painter's  colouring  mattcn.  Thefe 
their  foft  adbedvenefs  of  nature  to  the  co» 
ff^jnin  them  in  that  Ibfbefii  while  diey  are  to  be 
\  t  then  hardening,  with  them,  produce  the  propet 
■  «f  the  colour  upon  the  canvas. — The  painting 
«/Sk««,  &c.  is  in  its  nature,  fomewhat  inteimediate 
to  painting  upon  canvas  and  dyeing, 
•ral,  vegetable,  and  animal  fubftances  are  all  nie- 
^^ng  and  painting.  Only,  it  is  neceflary,  that 
niten  as  are  thus  employed,  &aU,  be,  in  the 
MJigrnCi  fixed  in  their  nature,  or  fufceptible  of  the 
lieftniAiUe  fixation. 


Mamfa^uri  of  Sugar. 

IS  a  fubftanoe  which  exifts  either  ready-formed,  i. 
lift  in  its  elements,  in  very  many  vegetables,  "i^^^u 
f  wliere,  die  bafis  of  that  which  is  called — S%veet^ 
ha  pRdGsnce  is  previoufly  necefiary  in  order  to  the 
jpboe  of  vinous  fermentation.  Its  extra ff ion  from 
Aich  afod  it  in  the  greateft  abundance,  and  its 
mC  fcr  Ae  common  ufes  of  life,  in  a  pare  and  fe- 

N  n  parare 


t§6» '  ChemteiArtu 

*&*** w '  P*™*^  '^*'*'  ""^^  Aoiong  fl'e  niwft  iin|ia>Tunt  oT  die G^ 
'. n^;.--.!  Manufa^urct.     Tiie  SucakCakf.,  Uke^Mfb- 
ntPfOJ^cinanim,  however,  yields  Sugar,  tnapfopctatB 
So  much  largei  than  that  ia  which  ihc  Jijnicnutacr  iis) 
be  obiamei)  from   any  otlie(>    thai  only    thw  Cuie  hs 
been  as  yet  cuitivatoil,  cxpiefsly  for.  the  putpofc  ol'aftjlJ- 
iog  Sugar  to  the  estradiol)  of  the  maniifjcturer- 
— ■    This  Cane  has  been   from  the  moft  ^uicicnc  lion. 
L  tnowu  in  Afia.     Of  its  produce,  forae  foiall  fiofoiu* 
appears  to  have  ijeem  during  the  greaUMfs  o£  mhiW 
Rome,  imported  by  circuitous  dia.unels,   into  iiwapt. 
»  In  the  progrefs  of  the  fubfoquent  ages,  the  .pbniiii^ 

,.„ ,':.,.  „    became  known  in  Europe,  and  was  uitroduunl  intocil- 
'■*3~' '  ..  tiration.     Before  the  asia  of  the  difcovtry  of  Amuiaiil 
9.       Whs  in  no  uocommon  cuUivatiati!  in  Sjiain.   Tlie^yi"** 
Cuii'u"c'of  <^"''c»!  out  plants  of  the  Sugar-Cene  to  Amtrict;  kct 
ihe  Supr-  t)jg  pjani  had  been,  even  before,  propagalti!  in  thii  hcnuf- 
]Jiere.     They  had  not  been  long  ieltled  in  their  ncu 
lonial  feats,  till  they  made  Sugar  a  principal  ati».!. 
their  manufaflure  and  agiicuilure.     It  )ias  conlinucJ,  >. 
fincc,  to  be  the  princijal  produce  of  the  Kuropean,  tv 
lonial  territories,  in  the  Weft  India  Iflcs.     It  is  proitetvJ, 
""  alfo,  in  very  large  quantiiJca  in  the  Eaft,     The  Anglf" 

Amcricans  cxirait  it  from  themaplc-trec.  The  Cane  i» 
a  produce  of  at)  the  South-Sea  JDes  of  laic  di/cu*ffT. 
In  Prudla,  and  other  parts  of  Geimany,  it  has  begun  lo 
be  cxiraiJicd  from  a  particular  fort  of  beet.  The  foUuw- 
ing  is  the  mode  of  its  manufa^ure  in  the  Well  laitc- 
3-  The  plants  are  cultivated  in  rows,  on  field*  cniidu\I . 

Cuiiuic  at  ^tich  manures  as  can  be  the  mod  eaftly  procuud.  ■ 
Cj[ic"fnd  ''""'  '^"'^  ^^^  plough.  Tliay  are  anvuall^  qi^  1' 
MinuFic.   cuttings  arc  curried  to  the  mill.    They  arc  cuiiuo&wd 
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4Aes, '  sltirl  arranged  in  fmall  bandies.-  .  The  tnill  j$  '^^ ' j^^ 
llrlroiipht  by  water,  wind;  or  cattle.  The  parts  which  *  ^  ■  ^ 
Hft  upon  the  canes,  are  upright  cylinders.  Between 
MjSfe,  the!  Canes  are  inferted,  comprefTed,  fqueezed  till 
A  their  jnice  is  obtained  fix>m  them,  and  are,  therafelves, 
Ri^i  rimes,  even  reduced  to  powder.  Ode  of  thefe  mills 
of  the  beft  con(lru£tion,  bruifes  canes  to  fuch  a  quan« 
liOf\  as  lo  bfford,  in  one  day,  10,000  gallons  of  juice — 
wIImo  wrought  with  only  ten  mules.  The  expreiled 
jliiee  is-received  into  a  leaden  bed.  It  is  thence  conveyed 
bid  9t  vcflel  called — the  Receiver. 

'^  =  'Thij  juice  is  found  to  confift  of  eight  parts  of  pure  .    4; 
Uktieri  4ne  part  of  fugar^  9ne  part  of  oil  and  gummy  imr- pure'juice 
tUmgfi     From  the  greener  parts  of  the  Canes,  there  is®' ^^ane. 
Il|if -to1>e,  at  times,  derived,  an  acid  juice  which  tends  to 
bring  the  whole,  unfeafonably,  into  a  ftate  of  acid  fcr* 
Mt^marinQ.    Fragments  of  the  ligneous  part  of  the  cane, 
bitie  portions  of  mud  or  dirt  which  unavoidably  remain 
oil  the  canes,  and  a  blackifh  fubftance  called  the  crujl 
whkh  coated  the  canes  at  the  joints,  are,  alfo,  apt  to 
mter  into  contaminating  mixture  with  the  juice. 

From   the  receiver,  the  juice  is  conducted  along  a       5. 
wooden  gutter,  lined  with  lead,  to  the  boiling-houfe.     In  conveyed 
the  boiling  houfe,  it  is  received  into  copper^pans  or  caul-f°\^^.'^' 
irons  -which  have  tUe  name  of  Clarlfiers.     Of  thefe  Cla- 
rifiersf  the  number,  and  the  capacity  muft  be  in  propor- 
tion to  the  quantity  of  the  canesy  and  the  extent  of  the 
Tugflr^lantation,  on  which  die  work  is  cairied  on.     Each 
risri/Err  has-a-fyphon  or  cock,  by  which  the  liquor  is  to  be 
bawn-cff.     Each  hangs  over  a  feparate  fire;  and  this 
fire  mufi  be  fo  confined,  that  by  the  drawing  of  an  iron- 
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■~\>vO  putonr.    ■  ■ '    ■  '    -■-■■■■■    .■    ^i.i'.i 

6,  Til  the  progrefs  of  the  operations,  the  ftresmJaf  jl 

c)^;^*^' from  the  receiver,  fills  the   c/or^w  wiA  Trefh  ttfil^ 
*■!!■••         LimC  in  powder,  is  addei  in  ftfifcr  (o  take  «p^ifcc"wfcfc 
"^^1^,       acid,  and  rhe  carbonaceous  matters  which  arc  mtngW  «i 
.■'■■:-:■■  the  juice.      The  i.ime  alfo,  in  the  new  foks  itso  ^ 
compofition  of  which   it  ndw   enters,  adds  itfdf  '^  ''' 
fugar,  as  a  [art  of  that  which  is  to  be  ohtsitied  from 
procefs.     The  Lime  is  to  be  put  in,  in  the  propwii^ii   ' 
fomewhat  lefs  than  3  pint  of  lime  to  every  hurxiretl  (;«'• 
7<JAs  of  liquor,     ^Vhen  it  is  in  too  great  quantity,  Iw"- 
ever,  it  is  apt  to  deftroy  a  part  of  the  pure  (icdiafint 
'  matter.     Some  pcrfons  employ  fl/jh>/;nr  a  flics,  as  prrfrt- 

able  to  Limf  for  the  purpofe  of  abftraftuig  the  cjitrawwi 
matter.     But,  it  is  highly  probable,  that  Lime  j«dicionll» 
■ufed,  might  anfwer  better,  than  any  other  fubftance«*«- 
focvcr, 
•.  The  liquor  is  now  to  be  heated  almod  to  cbuHitfaH. 

lion  of "'"  The  heat  diflblves  the  mechanical  nnion,  and  tbui  (tnttH 
thi[p,oc.rnhc  chemical  changes,  in  its  different  pans.  When  ibe 
proper  heat  appears — from  a  rifing  fcum  on  the  fitffitt 
of  the  liquor,  to  have  been  produced, — the  lire  il  ifw 
extinguifhed  by  the  application  of  the  damper,  la  tli« 
ftaie  of  the  liijuor, — the  greater  part  of  the  impnrlliei,-- 
being  different  in  fpecific  gravity,  from  the  pure  bc^lllliK 
folution, — and  being  alfo  of  fuch  a  nature  as  to  ji^ 
man  readily  to  the  chemical  aftion  of  heat,— are  bro^ 
up  to  the  I'urface,  in  a  fcum.  After  this  ft-nm  has  been  fcfi* 
cienily  formed  on  the  cooling  liquor, — ^9  liquor  fa  (O^ 
fully  drawn  off,  either  by  a  fyphon  which  raifei  t  f0 
ftreatn  through  the  fcuio,  or  by  *  cotflU'dlt 
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icihe  bctftxxn  from  undo:  the  (cum.    The  fcum»  ia  either  Boor ix« 

SicT'IY 

cafe»  finks  down,  unbroken,  as  the  liquor  flows  ;  and  169 
WWf  ^7  cooling,  of  fuch  tenacity,  as  not  to  tend  to  any 
litiai^ilsiKliure  with  the  liquor. 

,i;3iie  liquor  drawn,  after  this  purification,  from  the  8* 
^Asr,  js  leceived  into  a  gutter  or  channel,  by  which  it  is  tion  of  tMe 
poo^yed  to  the  grand  cofi/ier  or  ivafioraiing  boiler.  If ^jSJoiu" 
ippde  finm  good  canes,  and  properly  clarified;  it  will 
nfliHf  ilippcar  almofl  tranfparent.  In  this  copper,  the  U- 
1^^  it  heat^  to  a£lual  ebullition.  The  fcum  raifed  to 
tl^jfoiAce  by  the  boiling,  is  ikimmed  oflFas  it  rifes.  The 
rjbiillitioo  is  continued  till  there  be  a  confiderable  diminu* 
ji^.ia  1^  quantity  of  the  liquor.  The  liquor  now  ap- 
imtm  neirty  cf  the  colour  of  Madeira  wine.  It  is  at  lail 
^^mfinrcd  into  a  fecond  and  (mailer  copper.  An  addition 
flf  JUnerwatcr  is  here  made,  both  to  dilute  the  thickening 
|l0ipr,«  Xq  detach  fuperabundant  acid,  and  to  favour  the 
brmarion  of  the  fugar.  If  the  liquor  be  now  in  its  pro- 
BfB()fil)te»  the  fcum  rifes  in  large  bubbles,  with  very  little 
difcokuadon.  The  (kimming  and  the  evaporation  toge- 
^l^y  .produce- a  confidei'able  diminution  in  the  quantity 
^-^le  liqaor.    It  is,  then,  transferred  into  another  (mailer 

( -i  In  this  laft  boiler,  the  evaporation  is  renewed,  and  con- 
tinue ^.  the  liquor  is  brought  to  that  degree  of  thickncfs 
■Hl.VFKicb  it  appears  fit  to  be  finally  cooled, 
lujh  theGOQlei:,-^a  (hallow  wooden  veflel  of  confiderable       9. 
Ijngdl-  a<id  widene(is,-F*commonly  of  fuch  a  fizc  as  to  cv^^oTation 
f||ipiimi|bqg(head  of  fugar,— the  fugar,  as  it  cools,  gra--;;;fj«^";f 
mdateir   or  raas   into  an  imperfe£t  cr}'(lallization,   by  the  Sugar. 
^f/bk^k  it  ifr  feparated  bom  the  melancs,*-a  mixed  facclia- 
IJ9li(|;gBalter -tqp  impure  to  be  capable  even  of  tliis  ioi- 
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Book  BT.  per{c&.  cryftaUkatioii.    To  detcrmtfWi-'--»ha>A!r  llitlfc 

'      '.quor  he  tit  lo  hf  taktw  frnm  ihr  Inft  boiler  lo  fctf  6tM9jl 

Cooled, — it  is  neceffary  to  take  out  s   portion  from  iM 

boiler,  and  try,  feparatfly,  whether  it  (loc&  ikm  ttfmit 

into  granulated  fugar  and  meh{]«a.  <      i 

'oj  From  the  cooler,  the  fugar  is  removed  to  the  cutid^ 

<>l  LlicSugirhoufe.     This  is  a  fpacious,   liry  hliilding.     It  h  (MWiJot 

McUffei.  ^*'^  ^  capacious  ciftern  for  (he  ircet^tlon  of  incUAft 
and,  over  the  ciflern,  iieredtod  a  fntne  nf  flrong  jA 
work,  unfilled  and  uncovered.  Empty  hogtfacaik,  «fn 
at  the  head,  bored  in  lh«  boliom  with  si  few  holts,  vi 
having  a  ftalk  of  a  plantain  leaf  thtuft  thruugb  «cli  4 
the  holes,  while  it  rifea  at  the  fame  time,  throagb  tbeW' 
fide  of  the  hogftiead, — arc  diipofe<i  *ipon  Ax  (nam 
The  niafs  of  faccharitle  matter  trwn  the  coolcn  ir.pK 
into  thefc  hogftitads.  The  mclafics  iltip  iino  the  eifWa 
through  the  fpongy  plants ne-Aalks  in  the  hales;  Wirb* 
in  the  f]Uce  of  three  weeks,  the  mdafies  ate  fufiicieKh 
drained  off;  and  the  fugar  remains  dry.  liv  this  pPocA, 
it  is,  at  lalt,  brought  iiiio  the  Hale  of  what  h  called  Wi^ 
ravada  or  raw  fu^ar.  This  is  the  general  proccfs  in  ilie 
Eriiifh  Weft  Indies.  In  this  ftaie,  our  \Veft  India  tipT 
is  imported  into  Britain.  The  formation  ol  Ltsmaif 
Whitf  Sugar,  is  a  fubfequent  proccfs, 
„.         In  the  French  Weft  India  Iflcs,  it  has  long  been  ai- 

Clayed  Su-  jomary — to  pel  form  the  laft  part  of  this  train  of  ptooefifc 
in  a  manner  foiuewhat  dilfcrem,  and  which  affdlr^  ds 
fugar  in  a  flate  of  gieater  purity.  This  prepsniiA 
taking  the  fugar  from  the  tooUr,  then  puis  )!■  oK  WA 
hogftic-ds  with  hole.f  in  the  bottom,  as  above, — bat  iMC 
cenkal /iQts,  each  of  which  has,  at  its  tK.itom,  a  hvlclatf 
an  inch  in  diameter,  tliat  iv,  w  dk 


41^  fiW'^  With,  a  plug.  After,  rematnitig,- fofine  BQOKrlXf 
ifr<in,4he,.pot|  tfae^^Aigar  becomea  perfe(5lly  ^cool  apd 
]«.  )iTbe^plug  19^  tbeii)  removed  put  of  the  hole ;  the 
n  pl^cri.  over  a  large  jar;  and  the  melafles  are  fuf« 
1  to  drip  away  from  it.  After  as  mudi  of  the  me « 
ras  will  eafljy  run  off,  has  been,  thus,  drained  away ; 
fuHace  of  the  fngar  ia  the  jar,  is  covered  with  a 
ilniiofi  fine  clay;  and  water  is  poured  upon  the  cl^y. 
jW^ter*  oozing  gently  through  the  pores  of  the  clay^ 
luiki  the  whole  mafe  of  the  fugar,  rediiTolves  the  mc? 
s  ftill  remaining  b  it,  witli  foine  part  of  the  fugar 
r»candcarrying  thefe  off  by  the  hole  in  the  bottom  of 
pot,  renders  that  which  refifts  this  folution  much 
f  than  ^i^t  Mufc9vado  fugar,  maije  in  the  EnglUh 
•'  The  fugar  prepared  in  this  manner,  is  called 
ifaf  'Sugar.  It  is  fold  for  a  higher  price»  in  the  £u« 
tth  markets,  than  the  Mufcovado  fugar.  But,  there 
hA  of  fugar  in  the  proccfs  by  Clayingy  which  deters 
Biitiih  planters  from  adopting  this  practice  fo  gene* 
r  'U  do  the  French. 

lie  raw  fugars  are  ilill  contaminated  and  dcbafcd  by 
(jsOure  of  acid,  carbonaceous  matter,  oil,  and  colour- ^jj.^^s  ?^ 
refin.    lb  free  them  from  thefe,  is  the  bufmc£s  of  gar. 
European  Sugar-  bakers,     A  new  folution ;  clariiica* 
widi  alkaline  fubftances  fitted  to  attraft  away  the 
acid,  and  other  contaminating  matters  ;  flow  cvapo- 
m ;  and  a  final  cooling  in  fuitable  moulds ;  are  the 
ciles  which,  at  laft,  produce  loaves  of  whlu  fugar.  ■ 
"he  msiajjcs  being  nothing  clfc  but  a  very  impure  re-       13. 
of  the  fugar  fi-om  which  they  drip,  are  fufceptible  Pff  f,"cat*ioif'of 
g'  employed  in  a  new  ebulliuon  by  which  a  fecond  ihc  MebUcs 
iiitf  of  fugar  may  be  obtained  fi'om  them. 

N  n  4  The 


It. 


;?;., 


Book  IX.      The  rcBiainder  of  tbe  mcia^  is  flmplopv'eil  'O  yicU.Jft 
by  didillatioD.     In  Ruat^  alcohol  is  mtxnl  lyitb  o 
oxalic  acid,  anil  3  loixtuie  of  e(ni>yRumuic  nauet.  J^l 


Tlic  French  prepare  from  ibe  mixture  of  mtla§a- 


tion,   the  folution  is  brought   into  fermeRiauon, — ('- 

paffeil  llirough  fliaJDers  to  purify  it, — then  pui  ■»  caii..   - 

after  clearing  itfelf  in  thefe, — t[aD$tt:rTe<l  into  oiheii,  m 

which  il  is  to  be  prcfcrved  for  fuitue  ufe. 

.'*-  The  ratio   of  thefe  proe  ifTcs,  \%.  extremely  bt&imiiiL 

MinufK-    They  are  all  direfled — to  purify  the  fugar  from  conlaffl- 

ma    u-  jjjjjjjg  mixtures, — and  to  reduce  it  into  that  ftatcof  dir- 

nels  or  crydalizaCion,  in  which  it  is  fufceptiblc  of  bein; 

the  mon  coQvenicntly  preferved  for  agreeable  i>fe.    Tbe 

heal  in  general  afls  both  tntthanitatly — -to  cffoS  3  fuSocnr 

dinblution  of  the  aggrt^tion  of  the  parts  of  the  cuk< 

juice, — viA  chemically — to  produce  in  it,,  new  comfci™- 

lions  into  which  Caluric  tnull  enter,  as  an   iiigicdtcnt 

ITie  JirJ]  gentle  heat,  is  intended,  chiefly  to  operate  wiih  1 

■-•'^     mechanicaL  influente, — raifmg  to  the  furface,  imjxuiiici 

'         which  are  more  conveniently  removeable  by  Ikiaumnji 

"^ '  I      than  by  any  other  means.     A  gentle,  not  a  rioicM  he* 

is,    in   this    inflance,  ereiploycd  ;    betaufe  a  violent  hot 

would  produce   empyrenmaiic    falls,    the  produ^faus  J 

which,  is   to  be  carefully  avoided.     A  beiitng  heat,  il  m 

like  continuation  of  the  proceQes,  made  ufe  of, — boiaulct 

after  the  firlV  impurities  have  been  fkinuncd  off,  couioii* 

naiing  empyreumatlc  falts  arc  kfs  readily  fonnadi— ^ 

caufe  a  boiling  beat  is  ncceflary  lo  elfc&  a  conqi^  (k- 

velopcmcnt  of  ail  the  parts  of  the  iaccharine  ouOtf»— 

and  bccaufc  ihc  gradual  concenuation  of  the  fugar  ia><kf 

fuch  a  heat,  to  be  beft  ^ocpiDplifliei^^ji^ 


iug»f.  §6^ 


itihav  sftrbogtt' affinity  thas'&r^/rr,  tHA  alt  the  tmiti. 
liftdiig  •malt&r^'^-ttnd  perticularlj»  htcccAft  it  a^  ^**  * 
ato  »  netitral  eooxbinatioih  that  exdefs  of  oxalic 
iifDfais  apt  to  exift  in  the  faccharine  folhtion. 
ig-  removetf  the  new  fahs  which  tlie  mofl:  eafily' 
a  folid  form.  The  dripping  carries  away  a  mix- 
water,  oil,  earth,  ftigar,  from  the  cryftaHized  fugar : ' 
all  our  cryftallizations,  we  can  never  perform  the 
in  the  great  way,  with  fuch  nicety  as  to  preferve 
iirom  an  inequality  of  proportions,  diat  muft  ne- 
'  occafion  a  refiduum.  Repeated  folution,  clarifi- 
evaporation  are  requifite  to  produce  pure  white 
am  the  brtwn  and  ravy  fugars  :  becaufc  the  com* 
trification  of  this  matter  from  acid  and  colouring 
'■  is  an  operation  of  great  difficulty,  and  not  to  be 
completed  without  procefies  longer  than  can  be 
iendy  performed,   at  the   firft,  upon  the  Sugar 


s  tegeCables  of  European  growth.  Sugar  is  not  to*      ^^ 
f  obtained,  unlefs  the  procels  of  germination  bc'f?!^** 
dnccd  in  them,—- or  unlefs  they  have  been  peneVtrom£u-> 
ly  intenfe  froil.    Germination  or' thorough  freez-J^^i,^ 
vlope  fugar  in  all  vegetables  in  which  its  principles  ' 
dfogen  and  Carbon,  with  a  fmall  proponioh  of 
n,  exift  in  any  confiderable  plenty.    It  is  not  im* 
le  but  that,  if  penetration  by  a  freezing  cold  miglit ' 
mandcd  at  pleafure,  with  fufficient  cheapnefs, — iff 
'doable    us    to    obtain   facchanne  matter,    in  a 
iropoition,  from  a  variety  of  fubftances  from  whidi 
<ennination  does  not  yield  it  in  fufficient  quantity. 
Smgar  htt  and  fottie  other  European  vegetables, 
i$  naturally  formed  by  the  fonAions  of  vegetation,  * 

to 


^ 
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b«K  IK.  A  few  days  before  it  is  to  beaiflaaU^  iofuU  iltllut 
Skct-  IV.  jj  (.giig()  the  in-i/i-/Kt,  let  it  be  ground  ifl  ttw.HJ 
ground  at  this  dil^aocc  of  time  bcfon:  the  Bairv.i))| 
I^fciv*-  tijej,  pj^fcrvcii  Ury  ;  it  wili  -moTe  eiifily  jjiw  mi 
griiidiug aflacchariae  muter,,  in  tlie  iar^ifioa  in  wlttd  il 
"*"■        bcuW.     ,_,.  ,.  ,,.  .  u.   ,■,,,     .,„,,.,, 

5.  It  is,  in  the  conimencaneDt  o^  the  brkwjkc^ 

rflhe"°"  P"'  '"'o  '^  jn.y2-/i        avcOy  in  which  lbc,iiK 

Woii.       matter  is  to  be   cxii^ided  from  the  malt  by -4^ 

Boilittg  IVater,  poureij  upon  it,  left  fome  tiai«.il|; 

with  i(,  at  \aSt  condu^etl  away  with  the  iate^ 

.1       fermentiblt:   matter  which  it  has  taken  up.  - 11 

j;_*^"^"i  "ft^"^  ^^  running  water,  boiled,  as  weil  to  k^ 

-^•"   impurities,  as  to  bring  it  into  that  ieinpenuw%ii 

it  is  fiticfl  to  accompliih  the  purpofcs  q(  lb«^l 

The  water  is,  firft,  to  be  put  into  llie  mafi-itttn-t 

firf),  violent  evaporation  has  ceafed  ^  it   k,  Uwh 

put  in  the  malt.     The  maJJi  Jhould  Aand,  bom  OP 

bouts,  before  the  liijuorof  the  infufion  be  dr^wf 

tap-vafe,  or  lathcr  a  falfc  bottom  wiih  hole*,  it 

the  mafii-tub,  to  free   the  liquor  from  the  gisffi 

lities,  as  it  advances  toward  die  Cock  by  whict 

^       be  drawn  oiF. 

*i(.  The  Liquor  now  receives  the  name  of  ^'mi, 

of  the  faccbarinc  matter,  to  mix  the  ingrcdiflnto  i 
lutioa  more  thoroughly  together,  and  to  dove 
piirt  of  the  impuriiies  from  the  infiilion, — it  ii  to 
«hile,  carefully  boiled  in  a  proper  veflcL  Tht 
iliould  be  petfoimed  with  a  biilk,  vigorous  1 
itceds  not  to  be  continued  for  awe  than  the 
an  hour- 
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m  e1i!ilIm<Mi in  tbe  Copper^  the  fVcrt  \$  to  fee' con-  i^w*  i«. 
irilo'veffiis  in  which  it  may  cckjl.    In  Brew-homfsSy       J      * 
ffioiild  be  iwa  brge  coolers^  appropriated  to  this  rx-       ^ 
iife^    Ttefc  AouM  bfc  fuch,  that  as  large  a  furfecc  as  ^"^^ 
1^'  of  the  Wort,  may  be  expofed,  at  once,  to  the 
lir.    It  is  of  confequence,  tliat  the  cooling  be  radicr 
hflofldw. 

m    the  r&9&rf,  the  Wort  is   tratisferred  to  the 
i^-Air^.  If  the  fVort  be  perfedly  cool,  it  may  be  poured 
^w^king^tak^  in  a  pretty  ftrong  flream.  If  othcnvife, 
KriMle  SlovAj  from  the  cooler  to  the  >?rOTking-tub.— 
rn'AST  is  to  be  added,  in  order  to  excite  the  vinotts      ,^* 
jtelte^  ds  feonms  the  Wort  ha^  been  transferred  of  the  vu 
litf  working-tub.    Add  it  gradtially,  and  in  fmali;^^^^;^. 
M;  in  Older  that  tiie  vinous  fermentation  may  be,  at 
q^btly  excited,  and  may  gradually  rife  to  work  with 
t  enef^.     it  is  good  to  flir  the  Liquor  in  tlie' 
kgi^by'when  each  new  addition  of  yeaft  is  made.- 
brkittg  iitobe  continued,  till  the  vinous  fermentation 
l^jpear  to  have  thoroughly  pervadied'thb  whole  ma6 
iiiirr-4mt  not  till  the  Yeafty  -matter  fhall  fall  to  the 
L   •    ■  ■ 

V  are  added  to  the  JU  or  Beer^ — liecaufe  they  zSqjA    ^9-     ^ 

Aduituifi  of 

Mtt»  aromatic  matter,  idiich  is  requifite  to  correAuopi. 
Ityand  fweetnefs,  and  to  render  the  liquor  capable  of 
Mfen  for  a  doe  length  of  time.  The  hc&  Aeps  are 
fe  'greea  colour,  have  a  ftrong  firent,  ftick  to  the 
^^Hpriien  rubbed,  and  have  the  feeds  full  and  yellow^ 
bal  to  add  fib.  of  hops  to  the  i^Zr,  for  every  buHid 
ti''  Iris,  ta  Britain,  prohibited  by  Law,  to  ufe  any 
fMtBtkcti  in  brewing,  as  a  fuhftitute  for  hops. — 
illons  of  good  Ale,  may  be  brewed  from  one  buAid 
ilt.    As  hops  fcrve  to  prevent  the  coming  on  of 
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■oiw  iXi  die  Acetoos.  Fermentatiun ;  it  Is  thought  a  p>tti  | 
"  'n  add  a  fmali  portion  of  new  hoi»i  lo  b«r  in  ihe 


juft  when  [he  barrel  is  about  to  be  lappfd, 

la.  After  the  procefs  of  fennentaiioa  has  lieen  cm 

of  Ale.       ^ftcr  the  hops  have  been  ulded  for  the  embiaeii 

prcfervation  lof  th"  ^  itjuor ;  that  hquot  is,  then 

drawn  off,  into  barrels.     Thefe  ought  to  he  em 

^^  1  clean,  well-feaJoneil,  aixl  in  fuch  a  fiate,   lhst-l)i 

^r  'Communicate  no  contaminating  inaitfr,  taalc«n4 

or  a/f.     The  teiiar^  in  wJiich  they  arc  to  f>e  di 

Aionld  be  clean  and  gelid.     The   barrels  DwaK 

dofcas  nat  readily  to  fufFi-r  the  cfcape  of  eidiW 

or  Carbonic  acid.     Ifthettt  be  a  ftrcngih  of  ilod 

^  'tf  i^finnus,  arnmatic,    and    perliajw  hicuminUtid" 

fiiflicient  to  rcfift  the  tendency  to  acetous  tiamcU 

if  ihe  liquor  be  pure  from  that  mixture  whicb  mig 

produce  a  tcjidencjr  to  putrefaflive  fermentatioii 

acccfs  of  airs  fiom  without,  and  all  cfcapc  of  gat 

within,  can  he  prcvemcd, — and  if  it  be  kept  io  » ti 

lure  which  has  no  power  to  dcvclopc  ne*  pfa 

the  barrels; — then,  may  tliis  Liijuor  he  ptvOrtti 

indefinite  length   of  time  :  and  the  longer  k  il  ff 

fo  much  the  belter  it  will  hill  become  i  bccxufiv'' 

the  more  pcrfe^  mull  the  combination  of  ht  prinq 

be  tendered. 

,,.  Porters,  Ales,  Beers  of  different  qualitiMsnl^ 

Sa!""!"  *^''^'^'"^^^'  ^^^'  all,  produced  by  ditlijrences  of  ifc« 

dients,  of  the  water,  of  the  malting,  of  the  num 

of  the  infuUoD,   of  the  conduit  of  the  fcrmentil 

(he  addition  of  hops,  of  the  depofiting  In  iho  bar 

the  prefervatioa  in  the  cellars,  of  the  manaecmci 

tafpD^,  &c. 


:•  In  jkfa/tingiwe  produce  by^  mcafB  of  ■  eermifta->  ^-  ^  -4^  "^ 
change  in  dieiuiion  of  die  prkiccpleffof  the  grain,  ^^ 
ioh  the  facchariiie-  combination  iff  formed  in  it.  R»tf<>of 
the  malt  bn^die  Icili^,  we  not  only  drive  off  a  por-  Bf^wu^ 
wato*,  bat  aifo  procure,  in  confequence^  a  fort  of 
lemenf  of  carbonic  matter.  The  water  to  be  ufed 
mfniiDn,  muQ  be  pui-e^-^^^otlierwifb  its  iidts  would 
urt  the  infofion^  and  otherwife  iryure  the  tafte  of 
•  Infujisn  is  employed  to.  extradl  die  faccharine 
rwitih  whatever  other  folution  or  mucilage  is  to  be 
d  from  the  malt.  We  ufe  hot  not  told^'xtzx — ^bc- 
lett  »  n^ceflnry  both  to  the  mechanical  deftruc- 
dieaggregatiojEi,  and  to  the  chemical  changes  which 
V  wantedi  •  The  Liquor  from  the  infufion,  is  co  be 
^ndiat'^  miscttire  ^id  combinationg  of  ijDB  minute 
S(  may  be  more  complete)  and  more  unifortnly  the 
Rjcydry  part.  Yeaji  is  employed  to -favour  the  com* 
lent-  of'  the  ^ous  fermentatiooi  juft  in  the  fame 
'>ss  boming-  -coals  are  neceflarily  uied  to  kindle  a 
licombufiiblefubftances^— end  juft  as  contagious 
ifiduqes  difeftfe  in  the  human  body*  It  contain^  a 
ktion  of:  matter  in  a  (late  of  fermentation,  llie 
imvaoAation  produces  a  new  compofition  of  alcchol 
lid  not,  before,  exift  here,  orherwife  than  in  its 
l^i  and'  an  evolution  of  carboruc  acid  from  the  de- 
lido  of 'd)e>  faccharine  matter  of  Wort.  Th^ 
if^fTQiducod  by  the  reciprocal  decompoiition  of  the 
»^ 'Sugar,  of  the  Wort;  in.  which  prDcefe, 
NUtvof  thi^  oxygen  of  the  water  j<;iu8  with  the 
diifenigliged  firom  die,  Sugar,  and  in  die  form  nf 

carbonic 


^^B                                              It 
^^Hl                                       or  other 
^^H'                         «f      Rotnatic  aam 
^^B                     -•*    pi^gnation  of 

^H                             in  tidikd  ,0  ol 
^^H                                   tmtlecoinporetl, 
^H                                   meatus  of  their  1 
^H                                kafly  Jecompoi 
^H                                ftcdarine  m3„, 
^B                                   bjiU.     The  tie, 
^B                                    mentatioi,,  pod, 
■1                                    alcohol.     It  his 
■1                                    »=l"'i  by  givinj 
■f                                    Off'om.defide, 
HI                                 «ccd,  too  hallijy, 
■1                                lion.     It  is  better, 
■1                                    the  barrel  before 

■  PoW  by  the  Tin 

■  alcohol  and  cwbo, 
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mf  Jot  die  ficlervation  of  your  Jk  or  Beerr^\iG^  ^^^  ix* 
••IS  *»oU  known,  any  confiderable beat  would  teod< 
dbcfe  ibe  jLU  fiermeittaiioa,  even  in  Liquor  of  coo- 
jtt  ibengdi.  Clofe  veflek,  and  great  care  ia  tranf- 
h  fium  one  to  another,  are  oeceffiiry  ;  bccaufe  its 
t  psmhave  a  cootiuual  tendency  to  eficape  into  the 
itiflg  only  rbe  water  with  other  remains  of  a  fixed 
/i^-Pceienration  for  as  long  as  you  can  keep  the  vo* 
MS  iram  escaping,  is  generally  improring  to  malt 
\j;  .becanfe  it  is  only  thu;,  that  the  upoft  perfeA  in* 
:  of  mixnire  and  oombioation  in  all  thdr  minuter 
can*  with  ccrt*inty»  take  place. 
aiim  §f  fVi^is  from  grapa^  is  a  procels  not  ''^ 
im^  different  from  that  of  brewing  ale  and  beer 
psk.  The  gfapes  (bould  be  taken  in  that  flute  in 
l|li4ev)riopeaient  of  their  Sugar  is  the  mofl  com* 
They  ihould  be  freed,  as  much  as  po£5bIe>  from 
wi-  aeneous  and  ecki  matter.  PxeiTure  gives  die 
rise  lienor  widi  which  they  arc  filled.  It  often 
iM^Oi  a  mixture  of  alkali,  of  iron,  of  acids.  Fer- 
dtvelopes  its  alcohol.  The  iron,  alkaline^ 
and  refioous  matters,  whkh  it  naturally  ecu* 
nke  away  the  neceffity  for  the  ufe  of  hops.  Long 
•tioB  in  fuffidcnt  cold»  and  fo  as  not  to  permit  the 
dt  its  volatile  parts,  brings  it  to  iiiU  perfedton. 
Mcfablc  proportion  of  faccharine  matter  remains, 
•.^irines,  undecompofed,  to  the  laft.  The  common 
SM^  compounds  of  water,  fugar,  alcohol,  acid,  re- 
ma,  and  more  or  lefs  of  alkali. 

Sifrrifi,  currants^  oranges^  &c.  are  capable  of  af-  y^j^^^^ 
\WiBis^  by  due  preparation.     The  preparation  con-coaimon 
ibrming  from  them,  a  faccharine  folution,  fubje£l- 

O  o  ing 
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Bo«k1X.  iac  ihK  foluUon  to  nnous  ftiimcmsiion,  a 
Slci.lV.      *        .  ^      .        ,      ,.  ,  •      1 

1  mentation,  praervirg  iho  Liquor  lo  <toc  rastuiityi 

fruits  have  generally  excefs  of  ac.iil,  ami  arc  ilc^ 

rdin  anil  fugar.     Sugur  iR  largely  Adtlni  in  tlic  pi 

lion  of  ttic  w/ii'i.     Thtr  dcQciciKy  of  iciiiit  and  i 

cannot  be,  fo  cafily,  well  fupplieJ. 

14-  Afi/iht,  (ttars,  honey  affotd,  ailo,  liquors  pan'icipa 

penyl'tc.  the  (jualitiesof  ale  and  wine,     ThtSc  liquors  arc  »1 

duced,  like  the  former,  by  the  prepsration  of  a  lace 

fiviil  mixture,  rhc  bringing  of  it  into  vii-ous  fcrcncn 

the  (lopping  in  due  lime,  of  the  progrefs  of  thai  tien 

tion,  and  the  prefervatioaof  llic  liquor  till  its  pan*  an 

intermiitglei],  and  its  folidifiablc  impurities  are  dqi 

The  iiquorK  prepared  from  thclc  dlCcrcnt  fubHanccft 

in  lafie  and  flavour,  accordiog  to  the  variation  iq 

pro|>orti<ms  of  alcohol,  rcfjn.  acid,  hcc.     Alt  iaU 

<dp^blc  of  atfurdiitg  facchariiic  matter,  and  of  {«£ 

materials,  to  undergo  vinous  fermeatatiou,  are,  1^ 

quencc,  <:apable  to  affurd  liquors  of  tlic  nature  of  JN 

1^  itis  often  defiredtoobtain  ALCOHOL  more  in  A, 

„f  ipjr°','j^"ratcflate,  than  as  it  prcfentsitTclf  in  beer  or  vviijc. 
is  accompliflied  by  a  proccfs  of  Disri  Llatiox  ho\ 
quor  which  has  undergone  the  vinoLis  fermentation. 
did  illation  gives,  in  the  receiver,  the  aU^hsI,  at  onet 
mofl  volatile  parts  of  the  vinous  liquor.  With  tlic 
hoi,  however,  there  are  mixed  other  matters  from  the 
mcntcd  liquor  under  diAillation,  or  originating  froc 
tmpyreumatic  formation,  during  the  procels.  fVi" 
ford  brandies  ;  The  fermented  folunon  oi  mriaj}ti,)A 
I  urn :  The  fermented  liquor  from  malt,  yields  what  is  e 
'x-hr/l-ey.    The  alcohol  obtained  by  diftill 
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-rentlHitiOfi-i  IS  alnny*  far  from  being  in  Tnfficictitpti*  Book  IX. 

So  many  diflcrein  fubftanccs   are  folvWc  in  alco-.       '     '. 

'h,;t  tills   cannot  traliiy  be  otherwise.     There  is   al- 

iiiilic  hfrt  diAillatiom,  more  or  kfs  of  water  inttt*- 

>  J  with  it  :  It  contains  often  carbonated  hyJroge- 

^ji,  cmnyreumatic  aciils,  fiifli  as  the  pyro-mucous 

^h'pyro-tartaicouj,  oil*  carbon,  &c. :   And  it  is  apt 

^Bbn laminated,  even  with  various  other  mailers.     In 

^TO'tJbhiin  alcrohot  as  pure  8s  pofTible,  it  is  proper  to 

it  from  fuch  fermented  lltiMors,    as    contain   the 

t  other  mafttrs  befnie  ihc  alcohol   and  water,— as 

A\  to  manage  the  Oil^iUaiion  in  fuch  a  manner,  that 

.11  a  pr(ip(irtit>n  as  poffible,  of  ntw   empyieumatic 

r:iaT  be  fotmcti  while  Jt  proceedi,     All  the  alcohol 

,   is  in  common  ufc  as  a  fpiritons  Iti^or,  is  vati- 

. 'Muaminated.    The   ufe  of  that  which  contains 

I  f.f  cmpyreumsnic  acid,  of  carbotratcd,  or  of  bitiiDti- 

,.n,  is  apt  to  prove   exceedingly  noxious.     After 

.i   proper  fcimented   liquor, — and  diltilliiig  it  nau- 

-. — the  next  tiling  rcquifitc,   in  order  lo  have  good 

or  alcohol, — is,  to  prefcrvc  tliat  fpirit  long  in  a 

■.i^  which  the  alcohol  may  not  evaporate, — and  iht: 

'luiiations  may  be  depofjted.     Notiiing  can  have  a 

'    icndenty  to  produce  noxioos  fptrits,    than  too 

I  uiiliilation,  hy  too  great  violence  of  fire,  from  mar- 

hich  tJic  alcoht;!  is  but  imperfeiSly  formed. 
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Obieaot  "^'^^  TanmMi.ef  Ltaihtr 'n  an  cmioentljr  curious  ui 
the  Art  gf  ufrful  Art.  lis  objefl  U, — to  communicMe  to  ciTUO 
anmel  fnf'Jia'rcet,  an  artipdal  tluiaiiiilji,  that  fiutUr^, 
^1*. ',  t'jen  under  exiraardinary  VmUnct  and  ex^fure,  and  twfie 
out  a  mtchamcal  itflfuliltn  ofiAe  trgaitic  lexiitrtt  tieir9ti\ 
iwal  ttndttKy  to  bt  thipilcally  dtctrnpafti  oi  Jem  M  itk 
^eferving  /iKUfT  a/  Vtlaiity,  hm  ua/td.  iltis  an  tft  otj 
inlinili-  utility.  It  provides  us  wiih  flioci,  boots,  breKlMl«> 
f::iU]cs,  coaches,  hamol&s,  aiid  widi  a  greal  inullipliu^ 
of  other  articles  of  the  moll  ufefut  cciavenicncn  wl  Ab 
mcfl  elegant  dec  oration.  ,,    ,, 

».  The  Ikina  of  animals, — whather  fowls,  £ihes,^uc» 

(cndcocici  tures  living  on  the  dry  furfacc  of  the  carA,— ctnmfciiK 
Mn^l'"'^  pliabilily  with  durability,  in  a  very  confideraWc  Jtgr» 
Bu[(  when  animal  life  has  ceafcd  to  continue  tbc  dn^EC* 
which  went  on  ia  them  ;  they  tend  to  a  potrc^AiR  ferv 
mentation  i  in  which  their  azote  and  other  oanrailyp'* 
,  ,  _  zifiablc  principles  being  evolved ;  they  mulV.  of  cosi^. 
underjro  a  complete  chemical  diiToludon.  In  onkr H)  i' 
them  for  the  beft  human  ufcs  ;  their  tendency  to  jaop 
faiflioa  is  to  be  (lopped  in  its  firft  progrefs.  Tfait  » 
what  die  ^rt  of  Tanning  perfoims.  j 

J.  _        In  this  Art,  it  is  the  firft  object,   to  free  ihe  fluatAon  J 
of  hidu  for  the  hair  and  from  the  rellof  that  txierior  mBtter  onbl^  J 
"^""^^    fidei,  which,  eithd  could  not  be  eafily  prefer 
reft, — would  hiiWcr  the  proper  dre&ng  of 


t 


«  ufeleis,  ifit  cpttld  even  be  conveniently  drefled  Booxiyi* 
iferved.  This  is  effcaed  by  fuffering  the  com-!"^^^'; 
lent  of  putrid  ferment;at3ony  to  approach,  in  the 
fcraping  off  the  hair  and  other  outward  parts  of 
he  confiftency:  .begins  xq  be.,  deftroyed, — and  work- 
the  fides  of  the  hide  with  the  edge  of  a  knife,  fo  as 
L'its  texture  to  die  full  influence  of  the  procefles 
Ire  to  facotci  - ' 

v£it'\X^Xi^abonkliMsfilution  (olclji-^ftilfiAate  ^/^'^^-ufcofXlum 
•is  fiifficiair  to  give  to  hides  which  it  has  tho- in  Tanning. 
^'^^^eoeMBtedf  a  toughneis,  pliability,  and  durability 
Rrbat  they  nBturaUy  poflefs.    Leather  prepared  fim- 
firnhm'^k  fufficientiy  fit  for  many  ufes  in  which 
mtf^  bt  ptrtioilarly  expofed  to  moifture.     Even 
pf^'^alciie,  fufficient  to  preferve  hides  fioin  the  pu- 
t«e  fenttentaiioA,  bat  not  to  ^ive  die  pliability  ai^ 
ity  whidi  are  neceflfary  to  fit  them  for  convenient 
lri«sciiiittatiire  of  aluminous  eartJi,  and  of  the  fslts 
lM)-it>  tellers^  tobedilTohedby  water,-Hliotighali 
tim  ekhfa*itfrlf  be,  <m  die  other  hand,  liable,  eVen  ra^  "  ■," 
rtoidhunqr  d^f^'to  be  hanlehe4'  toid  dimlninied' 
mflkilaiidmads'  m«it  obilinailftty'tenalciabs,  by  the 

Wf  ion  ateount  of  its  tttidency  to  pHPOTafroee,  in  cer^  ^^^  ^• 
rntniifad^es^^the  p}urefidiv€!  difl&ltttidn  of  aaini&l'LLme. 
f,  <k  fitito^'be'  emj^y^  for  the^i^e  df  haftfeH^^ 
I;  lincipietS  d^h^aidift  of  tfiofe  ptirts  Bt  ihS'{iiffdM* 
I  hide^  which  are  rattoVed,  ih  «^r'^at^e  i^^f 
f^toiprepaMfifor  ptefeiVarioh  arid  uft».  '* ' ^    -' •  "*      .^^  ^  j-^ . . ., 
tfi^Ji94imomij'hut  Ae  pi*^pfef>  't<MMlfcbft«  le**u#^vt  ^i^\ 
t\kiS^^^^^lks^^\6i^i^€\i  IS  a  cbttt^o«f(d  bf  idarfidh,  -K^i^be  ^ncA 
ii)?miriiuM,s«v9hi>efbap!S rom6  K^ox^;  and^'"^"' 
w  O  o  3  it 
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Kaw  IX.  it  exhibits  thHc  ingredients  vaKsA  tn  pe^aHtr  fi 
t^'-'     '.and  wrought  hy  the  organic  lunAiom  ^  Aruaiai  1  ' 
into  a  pai  tiralar,  tiiiiform,  prtferVaWe  terturt, 
1-  ^'hc  only  effeSual  means  fer  titc  preTefvation  «  ^< 

the  fBHie  texturt,  as  ■well  ft-fien  ii  is  atiarlccd  by  moA-fare  heat  m 
^^^■J^,'', J, under  [he  aQion  of  waier. —  confid,  in  penetraHng  tis  ful^ 
pretervc     ftancc  wiihout  iJefttoyii  teyturct   with  rt*atler»  rtrt^ 

pounJcd  of  the  fame  cli  tits,  as  ilfcif,  hut  nrach  UV 
cafiiy  de/lnifliWe.  j^tur,  and  other  falirw  ihatTerroT 
elements  tliffcccnr  from  its  own,  arc  inftM^cNf  !»- «• 
complifli  tliis  end,  of  th<  eWesi-i-though  the*  tnay  lie 
made  to  contribute  to  it, 
8.  The  fubftance3   which  [lollefs,  irt  the  molV  rtr- 

icids  ufed  degree,  the  power  of  prefeiving  hides  under  er^ry  ■ 
id  Tanning.  ^i,y  ^f  ufe,  withoDt  diminution  of  their  iratMrsI  (o. 
and  flexibiHty,  Are,  more  efpecia!!y»  the  Acid*  witli  i 
of  hydrogen  and  carbon,  fuch  as  the  Gallic  Aciil,  Im 
Conic  Acid,  the  L!gnic  Acfd,  and  even  the  cmp*mi'nifi( 
Acids,  The  oxygcnons  part  in  the  compolitjoft  of  tted 
acids  tends  to  mate  them  of  a  peneti-ating  adrif^trt  IB- 
ture;  But,  as  tliat  oxygen  is,  aheady,  fiturated  wift  hf- 
drogen  and  carbon  in  the  acids ;  it  csnnot  accoir^M 
any  deconiijofilion  of  the  new  hydro  carbonous  mahert 
with  which  it  is  hroogbl  into  contaft.  Even  the  htAiv 
earbonoiis  part  of  the  acids  Operates  with  a  f<Frt  of  rf 
iringent  power.  The  whule  acid  compofttion  lendi  ^^ 
rtrarl^aWy  to  p'-nctratc  the  fubftancc  of  hidis  xa  which  t 
may  be  applied,  it  is,  in  tho  intlance  of  the  G^Uit  and  ttie 
certic  acids,  cafiiy  to  be  extrafted  by  means  of  yhftoi 
in  waccr :  And  hence,  it  can  be;  without  grcsi  diKtVll^ 
spplied  to  hides. 

.  ■'.      vc-.v  7:Enitno3C 
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. A€cerdHigly,—itf rii,  effiecially  that  of  oak.—nTe  cnn-  ^^^tAv". 
ilofedy  in  mixcure  with  watdr,  &c.  in  forming  what  \.^^>r\^ 
he  tanners  call  an  ooze  in  which,  ^/^i  previoufly  ckared  j^^^^i^^g 
Vpm  every  cxcrcmentitious  fubftance,  and  opened,  asT>"»P"l»- 
«Bch  as  poffible,  by  previous  foaking  in  water,  to  theTannin^. 
idiniffion  of  tanning  matter, — are  to  be  immerfed,  for 
insfNirpofe  of  thoroughly  imbibing,  in  all  their  parts, — 
ffit  conic  and  gallic  acids  which  are  difFufcd  from  tfa;e 
iflxkBm  The  ftrength  of  the  cozt  in  acid,  the  proper 
iMoagenient  of  the  matters  and  the  temperature  which 
9t  to  afiift  its  operation,  the  flate  of  the  hide  at  the  time 
iriien  it  is  fubmitted  to  the  a£lion  of  the  oozct  the  length 
If- lime,  during  which  it  remains  under  this  adiion,  are 
h^  ctrcmnflances  upon  which  pcrfe3  excellence  of  tan* 
$ing§  chiefly  depends.  It  is  a  matter  of  uncommon  nice- 
{|^:to  make  the  coze  jufl  of  its  proper  (Irength.  It  is  of 
pf^t  confcqnence,  to  prefervc  the  proper  temperature. 
Uhft  moft  important  thing  of  all,  is,  to  procure  the  com- 
j^k^ penetration  of  the  hide  to  irs  moil  intimate  particles* 
bjf'the  particles  of  the  tanning  liquid.  There  is  a  certain 
oiot  proportion  in  which  this  is  to  be  eftcdtcd  with  the 
iMpft  vfefiil  confequences.  But,  in  that  happy  proportion, 
tK  objed  is  fcarcely  ever  attained.  Tanning  is,  in  this 
ItlfptSt^  almoft  always,  either  over^done  or  tvidtr-done. 
llpA  commonly  it  is  under-done.  When  over-do^ie^  the  hide 
Ift^cpt  to  be  converted  into  a  dry,  hard,  bitumiiiated  matter. 
Moft  commonly,  the  tanning  is  irregularly  and  unequally 
jiqifenued :  The  hides  are  not,  in  all  parts  thorou^iily  pc* 
fieUaDed.  One  part  is  over-done^ — another,  u:idcr-dim, 
bttprotements  in  tanning  are  frequently  propoi'cd  and 
cried,  by  which  the  proccf§  is  to  be  pL-rformcd  m^re  quickly^ 
Jwi  in  the  ordinary  way.     Few  of  thcfe  ever  in  any  to- 

O  o  4  lcriii)ie 
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BoowfK.  ieMx  degree  fuccecd.  <  Tew  ofnhanvver  can  futmi 

»^  ^  '     '.Tj>wMiwfi  isaprocdEiawlncb  wrimitacethofe  fiond^ 

-','■-,  -  niical  operations  of  Nauure  whirfi  produce  Ac  juicaw' 

[■>' <  >'.      jblids  of  vegetable  and  anunat i>odies.     The  aildniaoff 

^m^J^l-  theTANWiSo  6i*1TER, — «<  it  wcre,— -j*<irf(We  *»  jt»- 

WV//, — to  thei  maner  of  the  hiit,  cannot  podlbly  be  * 

tompliftiod,— wnieuf  »  dtfii^uSion  of  the  Uxttiu  if  ik 

ii'ttU, — othcrwiftthair  by  rfie  verr  long  continual  'mm' 

lion  of  the  hide  in  the  tuBiiog  iiquid.     Tfah  pnxekw0^ 

be  cheapened  and  improved;  bvt  it.  ic  to  claopcnsl  al 

»^*i.,     improved — only-^by  (be  adopting ot'  ihc  utic  ofoewU- 

-f^"'    (bioces  which  caD'^tford  tbc  taoniog  acids,— by  iIe  A 

,  of  iniermciJia  which  fliall  more  etFe^ually  ^x  thofeaCiA 

inthehidcsi — by  the  better   preparation  of  iKe  »*w.™ 

by  die  better  management  of  teinpcra.tnre,-^y  iht  fatOS 

fecuring  of  the  tanning  matters  from  being  dilhitied^ 

wafted    in   the    proceis, — by    the   bcitcr   tlicfiing^  nrf  it 

leather,  after  it  comes  from  die  Ian-pi., — Icanxlv,  if  iiiJl^ 

by  any  quicker  proeefs  of  penetrating  the  hide  widi  lb( 

tanning  matter,  without  a  deitru&ion  of  the  tcxtuieoftb 

_  ">■  ,  But,  as  the  a£tibn  nf  the  taun'mr  acidi,  and  die  limid  ia 
in  tbc  ma-  which  they  are  applied,  mif^ht  operate  with  too  pofftmy 
Lrithcr?"  eonfitingency,  on  the  fiides  which  they  arc  to  CflnM 
into  Leather  ;  it  becomes  iiEceflary  to  empltry,  alTo.  wbff 
fubAanccs,  futh  as  anima!  oils,  in  order  buth  to  con&9 
the  pre(cr\'ing  power  of  the  aftriiigent  acids,  to  iffipW* 
_Uie  foftnels  and  fl:xibiiity  of  ■^c  Leather,  and,  in  foM 
meafure.  to  thicken  ai^d  encreafe  its  fubftance. 

The  whole  proceOes,  mechanical  and  cbennc^t  <^ 
preparing  Leather  trom  hides,  are  performed  *—  •*-"^ 
oer,  and  the  currier.     In  that  lighter  iizl 
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Lfaniifli» ^hrriniterials  f)r  g^vea^  tbey are ndicr  Btos. ix. 
fCfIdBio;'faiaafR.lpd)o  ascetDpIajnoEl^*  ^Moordia;  t/^rffc^^      *,, ,  ^'^ 
9i€t8  o£  dooDQ^uttiJsb/ptevakitia  diffisreatftitij8f|^gJ^^ 
idntrv;..  rnir'l%htfefikjaB^  Cadi  as;  Apfe  of  gailiy hides  ufcd 
aq^; .of^kidc^  of  lamhiy  axec-vl^  ibr  glores*    Thcp,^;^ 
fof  ikiae  an  drd&d  fior  fiiddki^    The  fluns  of 
»  of.dogs,  of  ^sak^.df  liorfet^  of  oxen,  are  'ufodibr 
an&Oioct.    Jlieleadier«ftfiehiikB0faiBivitditt 
iis  liif  naft  cdamonijr  .appUo^  n^ltaever  there  m 
sm:6r  eiomardiBarf  dacriMlttf  andibtiigtii. 
^J■ilnlte detail  of  diQinifiioc9of.tbe:i^  #/*  Tammf  » Ratio**or 
bbeibare  gtvqaiii  ilta  ends  are^^^^-  refift  tfie  putre«'r*'"^>'V* 
»rfrocefc  jnntheanifBaliub&ance  of  the  £jf«iry-Mo 
.  its-  ftmfhire.  atonoe  mure  flexible^  and  leis  eafUy 
3ftiIoi>yiBockanical  nieane.-^Ic  perfbrmt  this  by 
dhi0n:t>f  acids  with  hydro^carbonons  bales,  and  of 
)nyoliads  of  hydrogen  and  carbon.    Ttiefe  fomr 
3ie  fvbftsuice  of  the  hides,  new  chemical   coai4 
i^ndi  as  are  not  to  be  readily  decompounded  by 
diaBi74iAiDn  of  ur,  beat,  and  moidure,  to  which 
r  is  expofed,  in  the  wearing. 

utBftiL is  (bfiBoptible  of  being  coloured,  at  leaft  fu-^;^]^' 
dy^  hy  the  fiuae  colonring-fiiliftanccs  which  93»^^  l^^^^^eu 
krdytdochs. 
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The  preparati  'or  human  ufe  in  the  kiichts. 

t>  almuft  entirely  cncmi.  Infufing,  roal^ing,  boiUnj, 

baking,  dilutions,  thickenin^i,  mixinresi  with  the  pi^ 
ration  oiraDces  anil  mixtures,  aie,  all,  imcndrd  toprodau, 
in  our  food,  new  convenience  and  lalutariners  of  (tigcftid 
for  the  Oomach,  new  divcrfnies  of  agreeable  u(lcs  to  nc 
palate,  an  agreeable  change  of  appearance  to  <A\c  qt. 
fchich  are  to  be  eifcfleii — folely  by  chemical  means. 
In  all  the  different  operations  of  cookery,  much  im- 
"  proTcmcnt  might  be  made,  if  it  were  poiTiblc  to  h»« 
cooks,  who  to  the  knowledge  of  their  own  Art,  conli!  nM 
fome  fhare  of  chemical  fcieme.  By  this,  ihcy  tvonld  be 
taught  to  avoid  much  walli:  which  now  unncccfiinlj 
fakes  pbce  in  the  proparaiion  of  the  dilbc*  fur  ewrj 
fumptuous  table.  Much  ufcleft  toil  might  be  lik*™, 
prevented  to  them  i  and  a  mighty  reformation  wouM  h 
gradually  produced  in  the  receipts  of  the  books  olcookcff. 
In  rsa/?inr  and  hailing, — how  often  arc  the  beft  piece*  of 
aiiimal  food,  at  prtfciit,  wafted, — ,-,nd  how  often  are  ir- 
tides  of  nouriihment  rendered  lefi  falutary  and  Ids  WM- 
tious  than  they  would  otlierwifc  be,  by  thofc  very  mcain 
which  are  fuppofed  neccffur)'  to  tit  them  for  hsmao  nkf 
In  the  prepaiation  of  fauces,  pickles,  and  gravies,  mudt 
iniprovcmcat  might  be  made  by  a  due  appli* 
frikal  &Mi.      The    articles  might    be    pre^. 


Culinary  Arls^  587 

beaply,  fo  as  never  to  be  noxious,  and  to  be  always  both  Book  IX. 
rliolefome  and  agreeable.  *  ^ 

In  the  taking  of  breads  an  improvement  equally  cecoho-  3. 
(rica!  and  falutary,  may  be  effivSted  by  chemical  attention.  „J^t"of" 
hot€  is  one  of  the  principal  elements  of  the  fibrous  fle(h  5?'^"*?,**^ 
nd  blood  of  animals.  In  vegetables,  this  piinciple  is 
ianty  :  And  hence,  are  vegetables,  alone,  infuflGcient  for' 
le  plentiful  and  and  vigorous  nouriftiment  of  the  animal 
Jify. '  nuf,  among  rhofe  vegetables  that  do  contain  azote, 
flSat  IS  one  in  wliich  it  txifts  in  the  largeft  proportion. 
'ei^ifts  In  the  dark  coloured  gluten  of  the  wheat.  ThA 
uifcia,^n  ord:*r  to  render  our  bread  as  white  as  poffible, 
-ic  15-vfual,  in  London,  and  other  parts  of  Britain,  to 
dkf  away  from  our  flour  for  bread,  in  much  too  large  a 
'oportioh.  Now,  a  jufi:  chemical  knowledge  in  thofe 
no  prepare  and  thofe  who  are  to  ufe  this  bread,  woiild 
■cb  lis,  that,  the  portion  of  the  wheat,  which,  on  ac- 
nilt'ofitsdarknefs  of  colour,  we  the  mod  eagerly  rejcA 
om'oiir  bread, — ^is, — becaufe  it  contains  the  mod  azotet 
-nibre  wholefomely  nutritious,  than  that  part  which  we 
tftr.  Inilead  of  white  breads  owing  its  whitenefs  in 
lit  to  impn)per  mixtures  of  alum  and  chalky  we  (hould, 
inrertlilly  prefer  a  browner  bread,  containing  a  good 
irtkyn  of  that  which  is  now  rejedled  in  bran.  How 
ibch,  in  years  of  fcarcity,  tliis  would  contribute  to  hinder 
i'  enhancement  of  that  fcarcity  by  wafte, — it  is  not  nc- 
iBary,  here  to  relate. 

The  epconomy  cf  fruuel  is  particularly  connefted  with       4« 
le  cxcrciff  of  the  Culinary  Arts,     In  fuch  a  country  as  of  fcwcl. 
Ktain,  fuel  is  an  article  of  the  mod  important,  primary 
^Ifity.    It  is  continually  wanted  in  every  houfe.     It  is 

not 


^li 


the  quantities  of  air  to  the  aCcefs  of  which  i 

is  iiccelT^iry,  to  enable  us  lo  re^ul.itc  oui 
mefiic  fires  in  a  manner  at  once  the  mni 
andthe  mofl  ufcful  The  fuggeftions  ofthe 
CountRuMFORD,  afford  the  mofl  fatu&Ai 
the  truth  of  this  aflertion.  Partly  by  ingen 
and  in  put  from  ih^  obfervation  of  the  < 
flovcsatiil  fire  places  on  theConliucot,  he  hi 
to  prefent  a  plan  for  a  chimney,  by  which  t! 
in  burning,  is,  in  a  very  cJttraorilinary  propi 
out,  from  the  chimney,  Into  Ae  apattmen 
■while  the  air  is  made  to  afl  with  fo  mucli  i 
in  exciting  the  violence  of  the  fire,  that,  w 
tiofent^s  on  all  fides  of  your  room,  Jfiu  (Li 
a  Tcry  fmall  handful  of  pit-coal,  to  msl 
blazing  fire  in  the  chi.iitiey.  It  is,  indeed, 
clofenefs  of  an  apartment  which  is  reqaifitc 
that  laving  of  fcwcl,  with  that  iltong  Hit 
which  the  ingenious  :iiid  philanthrofilc 
[dan  has  intended,  would,  pTobably,  be  vcr 
to  the  httatih  of  theperfons  living  in  it: 
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eceflary  to  the  prcfcrvation  of  the  health  of  the  Animal  Boo^  ix. 
E^nomy.  Neverthclefs,  the  whole  is  an  eminent  preof>  '***  * 
lit  .the  bell  advantages  may  be  derived  from  the  chcmi- 
I^regplation  of  our  common  applications  of  fire.  Even 
}jL  indiiipenfible  requifite  to  the  comfortablenefs  of  any 
qOfftlc  apartment,  the  clear  conveyance  away  of  the 
okcj  19  not  to  be  obtained  without  a  chemical  attention  to 
r  n^bdofis  between  fewel,  (hioke,  and  the  air  of  the  at- 
llginfpe.. .  It  is  indeed  by  a  knowledge  of  the  laws  of 
wi^  OS  a6fe£Ung  the  atmofphere,  that  the  moft  is  to  be 
le  I^Qwards  this  end.  But,  without  an  attention  to 
t  d^epiical  diflerences  between  hot  and  cold  air,  all  our 
lelr^iviechanical  pneumatics  could  b?,  here,  compara- 
tive of  little  ufe- 

T)^krffirvatiott  of  Animal  and  vegetable  fuhjiances  h  fttitxw- 
qf  fftltSj  for  future  ufe,  is  wholly  a  chemical  pro-»»onof 

,  The  principle  of  it  is,  to  penetrate  ox  invcjl  thofefaitin^. 
with  bodies  the  prefence  of  which  (hall  prevent 

adive  fermentation  which  would  other  wife  na- 

r^f^pme  on  in  them.     Muriate  of  Soda  and  Nitrate 
Jk  are  the  falts,  the  moft  commonly  in  ufe  for  the 

of  beef,  mutton,  and  other  ibrts  of  animal 

f . 

k  The  Aoimal  matters,  duly  faturated  with  the  neutral 
incapable  of  attra£ling  from  the  atmofphere^ 
f,  the  water  which  may  accompany  them,  that  ga* 
fHpatter  which  is  required  to  their  putrid  dccompou- 
■i  The  ialine  mixture,  too,  refifts  that  aftion  of  heat 
f  would  othcrwife  effe£l  a — partly  mechanical, — 
i.diemicaldiffolution  of  the  hydrogen,  carbon  and 
9f  the  animal  fubftance.  By  both  thefe  aftiuns,  the 
*^lBa9er  is  prefervcd  unaltered,  and  without  any 
sj&f^  of  its  nature  as  an  aliment.     Other  falts,  be- 

kde 


Book  IX.  (^jc  thofc  which  havc  been  roentioneJ,  are  cafMl  rf 
^  !.3nfjifring  the  fame  purjiofe — as  to  the  prdemrcstl 
tlic  animal  matters  Bui,  there  are  fcarcdy  any  ottff 
(alts  which  would  not  communicate  a  diragrccablencfi i£ 
taftc,  by  which,  the  fubftances  preferved,  would  be 
dered  un6t  for  human  uf"  yiUo/iol,  reGftmg  by  irfflf,  il 
decompoClion  from  the  p^  ans  ordinary  in  air  and  wW". 
In        ifi  capable  of  eflctSing  for  any  length  of  tiro:. 

'^''  prefervation  of  animal  ii  mces  Immerfed  in, it.  In  ; 
all  (alts  or  fpirits  which  ..„/c  not  naturally,  any  A 
pofing  reaction  with  animal  fubflances,  and  which  ^i 
themfelves  fponiancoufly  decompofcd  by  rc-atlirfi)  ■. 
Iher  with  accefs  of  air,  or  in  dole  veffelf.^aU  i\n'.\ 
are  capable  of  being  ufefully  cniployefl  for  liie  prcfcivi' 
of  fubdances  animal  and  vegetable,  fici/es  are  foinv.-. 
the  confervation  of  vegetable  or  animal  fubfcpces,  u'. 
wife  cafijy  dccompofable,  in  adds  and  other  filinc  r. 
tures,  not  without  tlie  frequent  addition  of  refmons  . 
aromatic  matters.  Much  wafte  might  be  fpared, — aorf  * 
much  better  perfection  of  curing  all  foits  of  aniuuJ  Ufi 
vegetable  food  for  prefervaiion,  might  be  obiaii»d|r* 
thofc  to  whom  the  performance  of  ihefe  rallu  fM". 
monly  falls,  would  duly  ftudy  the  priucipln  <rf  chc- 
nillrf. 


,|JI/ 
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an^  .iKc  Wcfl-tnJia 


:cnturtes,  been  uCeii  in  every  Totnccs. 

inicB-  of  Europe,  as  an  agreeable  [ilinulus  to  the  tnoutli^ 

J,  anJ  (Jtivary  glanOs,  and  as  a  fiiecific  icmctly  for 

vQrlctv  of  Jifcafcs.     Tlie   Si>niiiart)fi,   ilie  firft  Eu- 

:    lonciuerors  of  Aiiicrita,  leanied  iis  ufe  fiom  \!jc 

It  wai  fooii  rcficfcnted  by  them  in  Fairope,  as 

3n  univcrfdl  tenicJy  for  all  difcafe.     The  Gre^t 

'cA  Iti  ufe,  and.cfljblillied  a  fiidiion  \a  its  favoui;. 

[■■■yfninn  fif  fonie  jthyficians,  and  the  aiiprohation of 

■i  lo  give  i:  celelirity.     lis  juice  <»(ti!iflcJ 

.  .keuJiH^,  its  volatile  effiuvla  taken  into  ^ 

.■.ikiig,  its  aromatoiis  pans  applied  to  tlic 

of  imelljig  b  /""jT".  are   fijll,  very  generally  aivl 

■[y  uti-d,  without  producing  any  veiy  pcrniciotis 

A  clicmicol  prepaxatipn,  fubfequent  to  the  ci^lti- 

■i  the  fields,  is  employed  to  Gt  lubacco  for  ufe,  in 

r:  forra.     It  cannot  be  f>tid  that  fuch  preparatioa 

cfeai  icguUteJ  by  any  excellence  ol  chcmicd  QuU 

'  liaccunitls. 

A  ceo  is  oiltivatcj,  as  an  article  of  vegetable  crop. 


.  AiA  Afiit.  and,  ihougU  not  in  Britain,  in  moft  coun- 
-   vii  the  Continent  of  Europe.     It  fpringa  fiom  ilic 

tpUou,  wltile  ftiU  very  yijung  ind  Qcuder,  »k 
trant* 
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Book  IY.  tTBnfpUiued'&ont  die  iicld  on  wliich  die  fcedi  Kcienm,m 
\,ii-v'^^'*notherp<'q)3rcii  to  receive  tticm.  A  fhort  litneof  incnalc 
after  diey  have  been  tranlpbaicd,  brings  them  to  die  M 
hixuivmce  of  their  growth  They  are  cot,  dried,  ftrippeJ 
from  the  fibres  whi^h  \nvcsie&  die  leaf,  made  up  in  ralh 
buiulles,  fcgan,  ice.  and  hid  afide  far  vie  at  exponadoa 

lliis  is,  in  geticral,  the  cuituie  of  tobacco,  and  in M 
preparation.  The  prcpantion  is  chemical,  otdy  at  it  ^ 
ploys  drying,  to  remove  the  prefcnce  of  that  moifhirc  «bid 
w^uld  occafion  the  puirel  Vwe  decompofitioD  of  tbc  B^ 
baccn  leaves.  la  Europe,  the  prepaiation  of  the  tahacta. 
is  carried  to  a  much  greater  length,  and  ia 
with  many  dicmical  refinements. 
%.  But,  whether  the  tobacco  be  to  be  tiM  in  leaf 

niMiuf«e.  ft""  chewing  and  fiirokking,  or  io  liiuflF, — the 
^^'■^  in  every  cafe,  refoivablc  into  a  very  few  principat  cfaemifii 
bmS.  a£ts.  It  is  fteeped  in  what  the  tobacconifts  and  mann&c- 
turei^  of  (hud*,  call  ihe\\-  fatieei :  Thefc  ate  fo  prepaml.4i 
Io  impregnate  it  with  large  aildltions  of  vinous,  rdJaoA 
aromatic  and  alkaline  matters.  It  is  often  nuzcd  «ft 
lime,  alkali,  &c.  in  powder  i  mixrurcs  which  lead  to  al 
the  native  (limulating  power  of  L^e  extrad  and  the  anM 
of  die  tobacco.  It  is  fret^uently  coloured  by  the  adHv 
of  logwood  or  other  fubdances  of  colouring  qualitia.  R 
is,  after  all  this,  to  be  prcfcrved  in  a  fituadon  ^dieitii 
volatde  pns  may  not  be  loA,  til)  the  fccret  and  §om& 
geftion  as  it  were  of  nature,  fhall  have  giv«n  thai  taitat 
ncfs  of  flavour  and  general  nature,  which  no  foUat  ■* 
tificial  procefn  of  chcmiftry  can  confia-.  In  die  yii^^ 
'tabuc^B  which  arc  commoriiy  ufcd  in  Europe,  tbor  ii  (* 
a  large  pi  opoition  of  lime  or  alkali.  But  for  tfae  tinea' 
alkali,  iiich  (aaSs  would  not  gradjrfii 
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iM^ng.    Yet>  it  is  certain,  that,  in  «iy«  other  fbnn.  Book  IX. 
ccMiU  not  fait  tothink  the  ufe  of  lime,  and  alkalis  in. 
&  A-  manner,  highly  dangecons.    That  tobacco  whidks 
fol4i  cbaRringy  and  even  that  wfaich.we;^  contrive  jtp 
It-  iato  the^ftomach  in'  finoafcwig,  owe  .alfo  much  of 
JrAamriaCfve'  enei-gf  to  the  alludinc  Aibflan^s  inter- 
ighid-w them*    In.  the  £aft,  no  le&than  jn  Europe,  the 
Mco  is  die  fame.  Alkalis,  tartaxteoqs  acidulum  and  quick- 
e  are4if|d,  ivhile  (leople  fnppofe  themfelves  to  be  ufing 
wib,*--  Ift-  the  life  of  the  beut^-mit^  and  of  moft  other 
•'•^xcitersy  all  nations  are  obliged  to  aid  by  un- 
fidts,  she  perilling  aromas  which  they  pretend 
t  they  ufe  excluflvely.      In  a  pound  of  fnufF,   how 
^JildeJiithere^  of  genuine,  frefh,  aroma  tous  tobacco? 
Ebnaannfa^rers  of  tobacco  have  learned  the  pnuSlice^  ^.4*. 
BMir  art  from  1  no  rational   principles.      They  have  of  improv. 
|Kld>£-iti  from  the  escample  of  the  native  Americans,  Qu^aaure'of 
Mlf»=^9«rt)om  the  plant  was,  firft  found,  from  the  pre-'^^'"°  *»<^ 
pimi  of  phyficians  who  pradtifed  and  prcfcribed  upon 
KnM  luid  pretences  as  weak  and  abfurd  as  thofe  of  dlie 
gar,  frommodes  of  procefs  that  tobacconills  in  tliis  or  that 
amy,  had  taken  up,  and  made  fiscrets  of,  without  kno w- 
^wdl,  why.  In  confequence  of  this,  there  is  a  very  great 
ftrin  all  the  more  xefined  and  expenfive  modes  of  pre- 
'nag  ihn£F  and  tobacco.      In  moft  of  their  cheaper 
paiiuioiis,  there  is  very  great  impoflure.     The  ufe  of 
ecoo  and  fianiF might  pcriiaps  be  univerfally  relinquilhed 
luntt- any.  diminution  of  the  real  comforts  and  utilities 
Ufe    Yet,,  mankmd,  as  it  (hould  feem,  muji  have  fti* 
dantsnf  this  fort.  And  tobacco  is,  perhaps,  one  of  tlie 
ft.'Sioz;ous  that  they  can  employ.     Wc  (hould  wi(h, 
a^  "diat*   by  an  honcft,  open  manufacture,   founded 

P  p  upon 
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Booitlx.Dpon  true  -chemical   principles,  the    fnuf  and  tabK»J 

''  might  be  prepared  for  ufc,  with  as  litile  lofs  as  poffiWi'  ■'  ' 
the  true  aroma,— without  the  ufe  of  an  excds  of  :i!'j 
matter  fuch  a«  muft  deflroy  the  tobacco,  and  yv\.\  r 
ufe,  in  fomc  fort,  aoxiuus, — without  the  aj^licaiiun  ui 
tnaiters  in  the  faufn.  whlrh  are  neceflarily  diffipal^^l  'i^t 
loft,  befb ti   come  iato  ufe. 


Anoljfis  tf  Af'iHfral  PFaieri. 

The  Analyfis  of  Alincrat  fVains  was,  fotmcrly,  oiieof 

pcrfeflioni  the  moft  difficuh  tafks  which  Chemiftry  was  accuftoinedo 

lyrMof  m^^'y-     ^^  gazeous  principles  cfcapcd  aotice.     The  B* 

TitnX    Wa-tallic,  terrene,  and  fixed  faline  parts  could  not  be  ea&ljrfe' 

pavated  from  one  another.     No  artihcial  proceft  nwM 

imitate  ihe  Mineral  Waters  of  Nature,  or  recompofe  lay 

complex  fpcctmcQ  of  fuch  waters,  after  it  had  becaaBOC 


taji 


anal  y  fed. 

Thofe  improvemeniE  in  Chemiftry,  which  h 

kn-iis  to  diilinguifh,  and  to  talce  an  account   of,  gMHJ' 

np„[^jJ^jW«.?i,  have  made  it  much  morecafily  polTtble,  ihaofliM 

ten.  before,  to  accomplilh  the  perfcifl   Analyfis  of  jWhtrJ 

H-'aters.     It  is  pofflble  to  preferve  all  the  produiSs  «  fidt 

an  Aimlyfis  without  lofs,  to  fcparate  aU  the  coflaponcM 

put!   of  any  mineral  vmtei  &oa  OM 


The  Anahfis  of  Mineral  fVaters.  $9$ 

e,  artificially,  almoft  any  mberalized  water  that  BookIX. 
ita  itfdf  to  us,  in  Nature.  v*"'_^ 

but  rain-waters i  arc,  ftriflly  ffieaking^  more  or  lc6  3. 
ilized.  Water  has  fuch  univerfai  folvent  powers,  ^d"atJre 
cannot  pafs  along  the  farfiu:e  of  die  earth,  caimot  ^  Minerii 
defcend  under  the  furface,  without  acquiring  an 
>;nation  of  thofe  matters,  foiid,  liquid,  or  gazeous, 
wrhich  it  thus  comes  into  contaft.  Even  running 
f  have  ufually,  more  or  lefe  of  fand  a;id  clay  alumi- 
uid  filiceous,  ufuaily  fufpended  in  them,  even  when 
re  in  their  bcft  ftate  of  purity.  The  Jianding  vja^ 
'  lakes  and  marjhes  are  contaminated  with  a  thoufand 
;,  animal  and  vegetable,  haftening  into  a  ftatc  of 
ccncy.  It  rarely  happens,  that  the  waters  of  wells 
1  the  earth,  are  not  impregnated  with  calcareous 
to  which  are  often  fuperadded  falts  fulphnric  and 
sfian.  But,  thofe  which  we  call  Mineral  Waters-^ 
J  of  eminence,  owe  their  chief  mineralization  to — • 
-4o  fulphur, — to  fulphuric  falts  of  various  fpecies, 
ras-bydrogen  fufpending  in  itfelf  particles  of  fulphur 
rreuhe  comminution, — and  indeed  to  a  very  great 
ty  of  the  folutions  of  neutral  falts, — as  alfo  in  very 
inftances,  to  carbonic  acid. 
B  tafte,  the  fmell,  and  fome  other  obvious  and  (im-  ^    ♦',_. 

Genera]  Di- 
als, will  enable  us  to  diftinguilb,  whether  the  prin-  reaions  for 

nkieralizcrs  be  metals,  fulphuric  falts,  or  calcareous  ^f^^(c^  ^ 

sgnofian  falts.     If  we  defire,  merely  to  obtain  that  Waurt. 

»  in  a  pure  ftate,  which  contains  calcareous  and  ful« 

:  falts  ;  fimple  boiling  and  cooling  will — partly  by 

ndon, — partly  by  depofiiion,  free  the  water  which 

ilgeA  to  diem,  from  calcareous  mixtures.      Gas* 

-en    mineralizing   watei^,   will,    with   fulphur  and 

Pp  2  wbat- 
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s»ot  IX,  whatever  other  fubnaiiccs  may  be  fufpcnded  m  it,  SftS 
\"'-  \ijpon  mere  expofiirc  to  the  external  air.  Even  ftn^ima 
mixtures  arc  liable  to  fcparate  from  water,  by  depofiK 
It  is  leCs  difficult  lo  cspcl  any  mineraltzer  wlntfoeiW 
from  water,  than  to  eflimaic  accurately  tlic  ptoporri'in'a 
fuch  niiiier"'-"-"  ™>.:t-  'hey  arc  driven  off. — To  fin 
water  from  a  j  Talizer,   it  may  be  propn  lu 

employ  a  pneL..     i-  :al  apiuratus.     Put  intn  tbifc 

any  given  quantity  ot  .  lineral  water.  Apply  >  iw* 
perature,  fuffidciit  to  evolve  the  gas,  without  cvaporiliBR 
the  water.  After  obtaining  the  gas  fcparatcly,  yoa  WJ 
cafily  afcertaiji  by  proper  lefts,  its  peculiar  namre.  Tbe 
comparifon  of  its  (juaiitity  with  the  quantity  of  th 
ter,  will  indicate  the  proportions  of  the  mineraln 
If  other  falts  ftill  impregnate  the  remaining  ■ 
add,  according  to  your  judgment  of  the  nature  of  Affc 
.  '   falts,   thofe  fiibftances  which  may  be  expefled  to 

them  into  new,  ptecipitating  compounds,  li  it  be  in* 
whieli  vou  fufpcit  to  iniuctalize  your  water,  empioT  w 
dcte£t  and  remove  it,  ihofe  fuhftances,  fuch  as  thePrufic 
Acid,  the  Gallic  Acid,  &:c.  which  ai-e  wcil  known  W 
huvt  the  power  of  precipitating  jid«  into  new  neonil 
combinations.  If  the  mineral  water  which  you  fuhjw 
tu  experiment,  be  fuch,  that  you  can  foiTO  no  cunjcAff 
of  the  nature  of  its  miiicralizers  ;  then,  try,  iirft,  d| 
fh'ongeft,  and  mod  general  re-agents  ;  varying  in  die* 
of  thefe,  till  you  fhal!,  at  laft,  fully  dctedl  the  tataW  ^ 
the  mineralizing  principles,  and  afccriain  ihcir  propotti'"* 
The  preferences  of  the  reciprocal  altniif^ions  nf  cboni* 
fubllances,  explained  in  the  refpcftive  hiAotics  of  i»  I 
fubftances,   rauil  be  unJerflood,   in  order  to  ilirefti"*! 
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Mrho  attempts  the  analyfis  of  mineral  waters,  in  th^  ufe  Book  i 
of  che  proper  re-agents. 


IX. 
IV. 


There  is  no  known  mineral  water  which,  in  the  prc-yo^iM'tion 
fait  ftate  of  the  fcience  and  pra£lice  of  Chemiftry,  Art  of  actiiiout 

...  mineralWa- 

miy  not  accurately  imitate.  ten. 

Mineral  waters  are  certainly  capable  of  being  made  j^^^j^^l  „f, 
ufeful  for  die  cure  of  many  difeafes.  They  fcrve  as  the  of  min«nl 
beft  vehicles  of  both  gazeoos,  fixed  faline,  and  metallic 
remedies.  But,  we  muft  confefs,  that,  in  the  prefent  (late 
of  medicine,  they  are  for  the  moft  part  egregioufly  mif- 
applied ;  and  that,  in  this  mifapplication,  thev  do  more 
hsurm  than  good. 


» • 
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SECTION  FIFTH. 


utuJieH. 


Tn^ 


I  the  precetiing  TeiftionB  of  this  book,  ti  has  bccn»  1 
Book,  """^deavourcd  to  exhibit  a  view  of  the  bed  mode  of  appljiif  I 
ehemiftry,  after  the  reader  is  once  acquainted,  in  a  g«if-  ■ 
,  ml  manner,  with  iia  principles,  to  explain  ihephtenoi]   n 

of  inanimate  nature,  of  vegetation,  and  uf  animal  lift.  ■  • 
improve  t!ie  manipulations  of  the  chemical  arts,  and  w 
unfold  the  ratio  by  which  the  fecret,  unfeen  paits  <if  rkl't 
manipulations  naluially  take  place  and  form  a  connexi»n 
of  the  more  obvious  appearances.  It  is  but  a  flielcli  rf 
any  one  of  the  chemical  Arts  whidi  has  l>ecn  given:  fct| 
to  have  entered  more  fully  into  the  detail  of  iheir  jirjB- 
tice,  would  have  inimeafurably  fwollen  out  tliit  volume; 
— it  was  properly,  the  chemical  ratio  alone,  that  we  hl4 
to  explain,  and  ihofc  particulars  folely  of  the  afbaltn 
chanical  praflice,  without  which,  the  chemical  illi 
could  not  well  be  underftooii : — And  befides, — 1%  did  i 
a  fort  of  firft  attempt  in  the  conncifling  of  the  cxptui* 
(ionof  the  Arts;, — in  fuch  a  fcparatc  and  confccutiveiDofe 
■with  the  didactic  deduflion  of  fcience  ; — the  deflgo  " 
rather  to  fet  an  example  of  ihc  bed  mode  of  teachii^  4) 
chemical  Arts  which  might  be,  hereafter,  purfued  to  Ml 
improvement,  than  at  once  to  accomp] 
poffible,  in  this  particular  province. 
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One  very  pleating  cefolt  eaClj  appears  from  what  has  Boor  ix^ 
sen  here  unfolded.     Comparatively  little,  has  been,  hi-^       '     '^ 
icrtOy  done  for  the  abbreviation  and  improvement  of  the       2. 
3emical  Arts  by  means  of  Science.    Almodall  that  hasicai Arts luf- 
8cn  done  in  thefe  Arts,  has  arifen  in  fcientific  error,  ing^^^^iJ^.** 
he  imitation  of  practices  which  were  ill-underftood,  ioprovemcnt. 
/coveries  which  originated  in  accident,  and  were  taken 
^  without  enlightened  intelligence.    The  abbreviationst 
le  improv^nents,  therefore,  which  tlie  chemical  Arts  in 
ritatn,  niay  hereafter  receive  from  Science,  are  more 
lan  can  be  cafUy  conceived.     From  this  quarter,  much 
yet  to  be  derived  for  the  amelioration  of  the  (late  of 
cial  life  in  Britain,  for  the  increafe  of  the  wages  of  the 
bourers*  for  the  reduction  of  the  prices  of  goods  in  the  x 

larket,  for  the  convenient  multiplication  of  the  numbers 
\  the  inhabitants  of  our  country* 


wtm 


With  the  clofe  of  this  Book,  terminates  the  plan  cf  3* 
lis  Work.  To  explain  the  Nature  and  Ends  of  Che- work. 
lical  inveftigation ;  to  prefent  Aich  a  defcription  of  the 
iftniments  and  manipulations  of  the  Laboratory,  as, 
lough  it  could  not  ferve  to  (he  ftudent  indead  of  aftual, 
Kperimental  acquaintance  with  thefe,  might  enable  him  to 
lew  them  at  the  firft  with  more  of  intelligence  than 
?cre  otherwife  to  be  expeSed  ;  to  exhibit  a  fcientific  ar- 
ingement  of  the  different  parts  of  Chemiftry  ;  then  to  ' 

ive  the  Chemical  Hiftory  of  all  the  different  fubdances 
1  nature,  as  nearly  as  pofllble  in  the  order  of  the  fim- 
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Book.  ix.pUcity  or  ihe  compound  charafler  of  every   refpe5irt 
^„rv^  body  :  and  bftly,  to  Ibcw,  in  what  manner,  tlic  kn  " 

ledge  of  chemiftry  is  lo  be  applied  lo   ihc  getierai  i 

pTovemem  of  Art  and  Science ;    are  all  the   objrtl- 

the  accotnpliihment  of  whidi  the  deCgn  and  plan  of  "Jjii 

work  have  been  di—'^"'!.     ^t  the  courfc  of  its  excm  "A 

many   of  the  mo      i 

have  been  neccflkril) 

hoj^,  that,  within  the  <-. 

tfie  whole  phafee  of  thJ 

changed  by  die  rapid 

«nd  difcovery. 


ble  dtjidfrata  in  cheffliilrj, 
ed  to  attention.  It  n  V}\k 
E  of  even  a  very  few  ye»«<— 
icience  muft  be  exceeding 
6  of  chemical  inveftigiMB 


I 


APPENDIX  FIRST. 


OF    PHLOGISTON. 

IMISTRY,  till  the  feventeenth  century,  confided  Appeadis I 
>f  a  coUeftion  of  fa  As,  of  which  the  feeret  rela-  ^-^^^^^^ 
vere  not  explained  by  any  grand  principles  of  ra- 
Science.     Combuftion,  fuiion,  evaporation,  were 
x:ies  of  chemical  phoenomena,  the  mod  conftantly 
obfervation  in  the  Laboratory :  And  it  was,  there- 
latural,  that  the  firft  extenfive  Chemical  Theories 
be  framed  to  afibrd  an  explanation  of  the  latent 
on  which  thofe  phoenomena  depended.     Beccher^ 
tngly,  propofed  the  dodrine  of  the  exiftence  of  a       t* 
If,   inflammable  earthy — the  only  combuftible  fub-tnflammabk 
in  Nature, — entering,  however,  in  various  propor-**'*' 
into  all  bodies  fufceptiblc  of  combuftion,— and  con- 
ig  in  its  various  unions  and  modifications,  the  prin- 
3f  Imell,  of  fpirituous  aftion,  and  of  all  that  is 
arly  refined  and  energetic  in  animal  bodies,  as  well 
their  combuftibility, 

Stahl 
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Appcnaixl     Stahl,  thc  dcfcipie  of  Beccher,  ftrove  to  impioicl 
his  doSrine,  and  to  extend  it,  in  its  applications,  tomaaf  I 

UM*%       new  inftances.     He  called  this  inflammable  piiflcfkl 

''*'^'^^*^  Phlogiston.  He  confidered  Sulphur  and  the  Mi- | 
TALs,  as  tlie  moil  eminently  phlogiftic  among  all  pU^  I 
gifticated  bodies.  He  thought,  that  metals  were  cod-  1 
binations  of  Earth  with  Phlogistov  ;  and  diat  ciL  I 
cination  deprived  them  of  their  genuine  metallic  proper  1 
ties  by  extra£ling,  in  a  fort  of  combuftion,  the  PHIO*  1 
GisTON  on  which  thefe  had  depended.  In  the  cife  rf  ] 
the  calcination  of  metals  by  atids^  he  believed,  tfaitAr  1 
acids  abftrafted  the  phlogifton,  and  thus  deftroyedlk  j 
metallic  qualities  of  the  fubftance  calcined.  He  regaiU  j 
Odoroufnefs,  fufibiUty,  volatility,  as  properties  iittk  kft  | 
infeparable  than  inflammability,  from  the  prefeDce  d  1 
PHLOGISTON.  He  fuppofed  alfo,  chat  phlogiston  i 
was  the  principle  of  colour  in  all  bodies. 
3.  His    principles   were  adopted  by   all  other  cheiaU 

Scl)?.^  "  ^  philofophers.     While  the  Natural  Philofophers  ftrofc  V 
rcprefent  heat,  as  being  fmiply  a  refult  from  the  vottBam 
motion  of  the  parts  of  bodies  ;  it  was,  on  the  other  hilrf 
confidered  by  the  Chemids,  as  a  fubdance  which  was  • 
be  known,  only  in  its  combinations,  and  by  its  cfoflfc 
and  of  which  thc  qualities  might  not  appear  alwaji  Al  j 
fame,  in  eveiy  ditferent  body, — though  it  could  aoc  I9 
doubted  but  a  better  acquaintance  with  the  nature  of  4  I 
bodies,    would  explain  the  reafon  of  their  diffcicncail: 
phlogiftic  phcBnomcna.      There  was  no  better  theory 
Thofe  who  laboured  the  mod  in  CbemiAry,   were  Ml 
philofophers  nor  logicians,  but  mere  workers  in  the  llbi^ 
niior^', — empirics  who  thought  nor  of  fdentific  cite 
but  looked  fimply  to  appearances  in  wiiat  they  peifoawt 
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md  were  content  with  an  imperfedl  theory,  becaofe  they  Appendix  I 
icver  examined,  whether  or  not  it  were  confident  with  ~  "^^ " 
tfclf.  Even  thofe  who  attempted  to  philofophlze  and  to 
vritc,  in  Chcmiftiy,  long  wanted  fadls  from  which  they 
Dtght  deduce  die  proper  principles.  When  theXhemiHs 
fcf  Holland,  of  Pruflia,  of  Sweden,  of  France,  of  Bri- 
ain,  wrote  ;  infpite  of  the  evidence  of  fa£^s, — they  wrote 
hll  rather  to  confirm  than  to  quedion  the  theory  of 
^HLOOUTON.  Boerhaave,  Neumann  Lewis,  BergmaOf 
ilac^uer,  Scheele,  all  agreed  in  maintaining  the  exigence 
£  fihlogijion.  In  the  refearches  into  the  Chemiftry  of 
m  by  Hale,  Prieftly,  and  Cavendifh,  the  general  doc- 
rine  of  phlogifton,  was  ftill  retained.  Its  elementary 
mcipals,  entered  not  deeply  into  thofe  feries  of  experiments 
irbich  they  indituted :  And  they  were,  therefore,  difpofed 
ather  to  overtook  and  conceal  its  incongruities,  than  to 
nsw  them  in  that  ftrong  light  in  which  they  would  havQ^ 
Speared  fofficient  to  overturn  and  utterly  explode  the 

But,  in  the  mean  time,  a  feries  of  not  inconfiderable ,     4*^ 

'  \  ,  fnconfiftoK 

ificiilties  were  ftill  rifing  more  and  more  into  view,  thecy  of  the 
lK>ie  die  applications  of  the  theory  of  phlogidon,  began  jheofr. 
b  be  extended.  Charcoaly  one  of  the  mod  entirely  com- 
MUUe  of  bodies,  and  by  Stahl,  confidered,  as  little elie 
in  pure  phlogiston,  was  evidently  neither  odorous^ 
■htile,  nor  fufible, — though,  if  phlogiston,  itoughc 
0  have  pofiefled  thefe  properties  in  the  moft  eminent  de* 
IrWi  Diamond,^  a  body  entirely  combudiUe,  without 
UUne,  was  alfo,  inodorous  and  infufible.  Spirit  of 
rine»  aicber»  and  feveral  of  die  eflential  oils,  were  co« 
BMBiie6»  Moft  of  ti^e  metals^  when  reduced  into  the 
In  of  vibsu  vras  called  caki^ationy  affumed  a  deepneft 
'  of 
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Appcmdislof  colour,  by  this  fanci<^  depcm^on  of  putociiiosi 
fuch  u  according  to  the  phogiftic  ibcory,  ought  nibcr 
to  hate  owed  to  the  ptefence  of  PHLoonTON.  In 
cafes,  thofc  %rhich  the  followen  of  Stahl  caUed  ^ 
gifliauedain,  nere  found  lo  poHeTi  in  greater  Qantibn 
thoCc  which  were,  id  dieir  opinion  ^ogifilcattd,  all  dit 
JceciKrsnd  finer  energies  of  which  phlogiitoh  «ii 
eHeemed  d>e  principle  In  tnidi,  diis  theory  of  pblo- 
fifton  gradtialljr  appeared  to  be  an  afl*etnblagc  of  cooin- 
didions,  the  mofl  incongmoiis  and  iircconcilcabk  Au 
had  ever  vet  bceo  teaacioufly  maintained  in  fciencc.  Boii 
was  deeply  interwoven  into  the  language  of  Cbaoilbf  ^ 
And  Cheinills  had  been  fo  much  accuftomed  to  legdu 
dteir  opinions  in  a  confbrroky  with  its  nodom,  thai  tin; 
would  rather  overlook  its  incongruities,  than  rciinquift 
the  accommodation  whicli  it  had  afforded  them. 

r»a.V(!Uh      "^'  '^'^'  ^"wc^er,  it  was  aft-ertained,  that  bodies  1 

m.  im,  fuj-had  been  hitheno  fuppofed,  in  combuilion,   to  gife  (*. 

(fcj^^^  PHLOGISTON,  acquired  an  addition  of  wei^tbyii* 
was  fuppofed  lo  be  the  lofs  of  a  principle.  It  wairf*" 
lained  at  the  fame  time,  that  the  air  in  which  this  CM^ 
buflion  look  place,  loft  as  much  of  its  former  we^b^  If 
diis  aifi,  as  the  burnt  bodv  gained  :  And  it,  farther,  ip" 
peared,  that  air  which  had  once  in  this  manner  oaBc 
buted  to  combuftion,  till  that  combuftion  fponnneoslf 
ceafed  in  it,  could  not  again  be  made  to  aflift  a  new 
>  buftion.  From  thefe  ^ch,  it  was  unavoidably  infcTn"! 
that  metals  were  originally  fimplc,  and  became  conpouw' 
only  by  combu(\ion  ;  that  burning  bodies,  in  gencnl,  W 
DO  principle  by  combuftion,  but  in  the  afl,  abAtafw* 
new  one  from  the  air.  The  farther  profecution  of  «• 
CT)in  of  experimcntf  coafirmed  tboie  iafereDces.    hv 
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peared,  tbat,  ui  what  was  called  the  calcination  of  metals  Appoidiil 
by  acids,  the  adtis  were  decompofed,  and  the  calcined  * — *'~~' 
Bieuls  increaled  in  weight  by  t/uir  decompofiiion.  It 
appeared,  too,  that  thofc  which  had  been  called  ^/oji/?i. 
twifd  acids,  were  weaker  and  more  impure  than  thofe 
whkb  had  been  called  Dtpftiagijl'icattd. — Every  fail,  to 
ftoTt,  concurred  to  explode  the  nulion  of  the  exigence  of 
facb  a  principle  as  phhgijim,  aifling  that  pan  in  nature 
which  had  been  afcribcd  to  it.  l[s  Votaries  inade  a  Aotit 
teCftancc.  But,  their  oppufition  was  at  iaft  overpowered, 
■midft  the  abfurdiiics  in  which  they  law  themfelves  en- 
tangled. 

Bat  though  Phloc  i  st  on  or  a  principle  of  tire  liave  been  _,  *■ 
explodedfrornthaipiare  which  it  held  in  Chemiflry,  by  the  TimrT. 
Aeory  of  St  A  H  L ;  the  exiftencc  of  fudi  a  principle  is 
ibll  nniver&ily  cont'eOcd.  It  is  now  believed,  that  Ca- 
toftic. — Heat, — or  Phlogiston — if  you  choofe  to 
caU  it  f0| — is  diffufcd  throughout  all  naiuie.  It  is  the 
firincipte  by  virtue  of  which,  all  bodies  differ  in  denHty. 
Even  in  the  denfetl  material  bodies,  there  is  perhaps  a 
portion  of  expanding  Caloric  or  Phlogiston,  by 
rimie  of  which,  they  are  lefs  denf^;,  than  the  unoppoled 
tttia£tion  of  gravitation,  would  otherwife,  render  them. 
rbe  differences  in  denliiy,  of  different  folid  bodies,  depend 
ipon  their  containing,  refpedively,  more  or  lc&  of 
>MLOOISTON-.  Matter  is  reduced  into  a  liquid,  by  re- 
nvlng  into  combination  with  it  a  much  lavgei-  p'lrcion  of 
7«/ffr/V  or  Phlogiston,  than  it  requires  to  maintain  it 
D  afdid  form.  An  addition  of  Caloric  or  Phlogis- 
roK,  milch  more  confiderable,  expands  matter  into  thu 
vliicb  is  called  the  gazeous  ftate.  The  lighteft  gafes, 
lie  Ifaofi;  whicb  cootaia  the  largeft  proportion  of  Calo- 
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*n*^"'Rlcor  PHLoeiSToN.  Again,  Combuftion  Cake«,_„ 
whenever  a  fubOance  in  combination  wilh  /thUgi^t»  Hr 
talar'ut  meets  with  any  other  fubftance,  fo  combitia  *tA 
which  11  tends,  in  preference  ro  remaining  in  union  *id> 
its  phlo^on.  Of  all  fubllances,  that  which  is  fcrand  dit 
oftenef)  in  a  gazeous  or  en'Hy  decompofible  comhtiiaiioB 
with  phiogifton,  and  has,  t  the  fame  lirr.e,  the  ftrongdi 
tendency  for  combination  iih  almoft  all  other  fubftwoti 
— is — Oxygen.  Combuftion  or  the  extrication  of  Pitlo. 
cisTON,  is  fcarcely  known  to  take  place  without  a  depori- 
tion  oi  oxygen  from  a  liquid,  a  folid,  or  efpcciaJly  ip- 
xeaus  ftate.  Caloric,  Phiogifton,  or  Heat,  nertr  be- 
comes prcfcnt  to  our  fenfes,  except  when  it  is  in  the  iS 
of  tranCtion  out  of  one  combination  to  another.  It  ii  il 
all  other  times  in  combination.  Light,  or  that  y/in^ 
is  the  medium  of  vifion,  ufually  accompanies  it  in  all  ii» 
combinations.  Light  and  Phlogiitok  or  CaloRK. 
united  in  a  panlcular  modification,  conltitutc  whtt  ii 
called  Ex-ECTRiciTY. 


iw9is::nK>K«i«<- 


.  V  Of   the  old  theory  of  Phlocistok,  we  aatJ^ 

thcoidThe-perccive,  that  it  was  a  genuine  progeny  from  the  drejin' 
gX'l^''''^«f  the  Alchcmids  and  Roficrucians.  It  is  in  this  roannff, 
that  advancing  Science,  firft  modifies,  in  all  inftiw* 
the  wild  conceptions  of  fanciful  ignorance,  StaBI'* 
Fhhgi/loM,  Be.cc HEk' s  Injammai/t  Earti,  ™«^«t(*« 
mttallic  AnimOi  the  Panactan  Fiitue  of  I 
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rfaich  had  been  fuppofed  to  poflefs  the  power  of  con-  Appeadist 
sitiiig,  all  bafer  fubftances  into  gold,  and  of  bcftowing  *^ 
ft  man,  immortal  health  and  youth.  A.  theory  could  not 
•dl  be  folid,  which  arofe  upon  no  furcr  bails,  than  the 
ideavourto  reconcile  a  vain  fancy,  to  appearances  to 
iuch  it  had  no  relation, — the  endeavour  to  beftow  plau- 
Mlicy  on  that  which  its  palpable  abfurdity  had  begun  to 
|irive  of  credit,  even  among  the  weaked  of  mankind. 
is  curious  ihusi  to  trace  the  fource  of  erroiu*.  It  is 
terefting  to  remark,  how  truths  (hall,  at  times,  be  fo 
iQt  around  errour,  as  to  give  it  an  artificial  ftrength,  and 
•  dieir  own  injury,  to  protra£t  its  fall.  It  is  not  fur- 
ifing  to  find,  even  true  philofophers  unwilling  to  re* 
iquifh  an  errour,  which  has  from  their  eaiiieft  youdi» 
bciated  kfelf  with  all  their  habits  of  marking*  and  all 
eir  fcieotific  language. 


■1 


APPEN- 


s^ 
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OrfHoSEKOTtOlii  OF  THE    DIVERT  tT!E5  T  GflJ 
WBtctI  WERE  IKTERTAIKED    BT   THE  FMlttl 
VHEK5  WKO  FOUNDED  THE  HOVAt    SOCHTf^l 
'     LONDON.        "  '  - 

1.H0SE  who  make  difcoveries  in  Philofopliy,  ai^^V 
I  to  urge  too  high  claims  of  originaiity  ;  amJ  r;.  fj;]j(,S 
'■whM    maimer,    they    were  condudcJ    !■. 
I  of  tfieir  pteJcccffbrs,  imo  thofc  tral;. 
by  which  they  have  been,  in  the  eiij,  kJ  ■  ■ 
general  truths  of  which  they  hoart  tliemfelvts,  (lie  au'ii 
They,  again,  who  envy  invcntois  In  Philofupliy,  lii." 
cour  of  their  difcoveries,  arc  apt  to  attribuie  all  lu  "- 
fcicntific  giants  of  a  former  age ;   anJ,  if  ihey  can  tini 
in  old  books,  but  a  lingle  hint,  however  faint  aiid  ^ 
ictxn,  that  relates  to  the  fiibjo.a  of  the  modern  Jltcui-cry,— 
to  pretend,  that,  from  this,  has  the  difcoverer  iblffl  ^ 
that  he  claims  the  meiit  of 
i.  _  In  the  hiflory  of  the  new  Difcoveries  in  Chcmiftiji 

uBk-ot  cbe-**  opctaoon  of  thefc  principles  is  fufficleoclj-  Jifpan* 
^^^"'■.-^Thc  Chemifts  of  the  School   of  Lavouizr  vpyp 
«i^-,a*u.v  therafclvo,  as  the  Creators  of  a  Kcw  Stienct  of  Cl«- 
^!j.,<nt».  miftry,  Othere  pretend  to  have  found  out,  that,  in  putici' 
lar.  Ill  okl  Enghlh  Cheraift  of  the  name  of  XfAVfJi  '*' 
tmicipated  tiOcni  in  almofl  all  thii  is  cSeniiilly  valm^ 
in  tbcir  d^CQTeries.     I  am  not  tncItuSl  to  agree- 
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:  w^bo  would  reprefent  the  modem  ffcoveries  ^PP***  '^« 
lry»  as  originating  folely  from  the  unprompted  '  ' 
of  Lavoisier  and  his  dlfciples, — or  widi  thofe 
the  praife  of  the  Lavoislsrian  diicoteries 
lemifts  of  a  former  age.  But,  I  own^  diat» 
id  in  Spratt's  Hiftory  of  the  Royal  Society 
0N9  the  account  of  that  Society's  difcoveries ; 
oai(hed«  both,  that  diis  account  has  efcaped 
:  of  the  late  hiftorians  of  Chemiffay;  and  that 
nies  of  Lavoisier  concerning  gafes,  were  not 
ner  added  ro  thofe  which' had  become  known 

« 

YAL  Society  of  London,  amidft  their  fii-ft 

exertions  to  perfeft  every  Science,  and  to  im- 
ry  branch  of  Art. — ^The  following  is  the  ac- 
he difcoveries  of  that  illuftripu^  body  concern- 
and  Airs,— as  related  by  the  eloquent  Spratt, 
his  work  has  proved  himfelf,  one  of  the  bed 
It  ever  adorned  any  language. 

Experiments  about  Fire  and  Flame*     Of  thefe   ^8; 
vere  made,  in  order  to  the  examination  of  aThc^>riet 
propounded  to   them, — th^t  there  is  no  fuch^a^^JJUT 
IS  an  elementary  fire  of  the  Peripatetics,  nor**^^^ 
;oms  of  the  Epicureans;   but  that  the  fire  is 

aH  of  the  d'lffolution  $f  heated  fulphureous  bodies 
ir^  as  a  menflruum^  much  after  the  fame  manner 
\  Fortis  or  any  other /harp  menfirttums  do  work  on 
>  bodies^  as  Iron^  Tln^  Cofifier ;  that  Heat  and 
ire  two  infefiarable  effeSls  of  this  diffolution^  as 
id  Ebullition  are  of  thofe  dij/olutions  ff  Tin  and  . 
;  that,  Flame  is  a  diflblution  of  Smoke  wUch 

of  combuftible  particles,  carried  upward  by  the 

Q  q  ••heat 
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'"      if,  mi  d-!fJhM-U  bj  lif  Air. 
'  **'  Of  this  fort,  fliej  have  mad*  nrpeTiintfnts.'— «)  6rf 
«■       :  taftilig  of  riie  tWnihg^ of  a  candle,  lamp,  <Kta: 
**^'i(Sli"i    ":  fobf  Of  c  ■■    '   n,  riirejieii,  and  andenfii' 
**  -^^6  «chibil  extinftion  of  candln,  bn.;  , 

••'  aM  'ttghted  c  (hey  are  pur  into  fmiatdair; 

•' '  — ^o  flieA-  tfie  fpCedj  iflioti  of  kimHcd  diBitoAipj 
'*  Wo*ing  on  ihtm  wiih  bL-ilow3,  that  air  whni  W 
'*  bclbre,  been  fatiated  with  burning'; — to  ihcw.  liaidft 
**  greateft  and  moft  lafting  heat,  wiihoai  a  foiiplf  i' 
**  frcfii  air,  is  unable  to  burn  wood,  fulphtir  and  «4ff 
"  combullible  matters ; — to  find  t!ic  toniparativf  hc«  • 
"  all  kinds  oi  fits  atid  famei  of  fevcral  inatfiialt,  inl 
"  fulphur,  camphire,  fpirit  of  win?,  oil,  wood,  cml,  Id* 
"  coal,  iron  \ — to  find,  at  what  (k-grec  of  heat, — leiii.  tift 
"  filver,  brafs,  copper,  gold— will  melt. 


"  Experiments  of  cnmlles,  and  coals,  exiinpiUM  '"] 
"  the  damps  of  a  deep  well ; — of  the  burning  of  Iwi* 
"  under  water ; — of  burning  fpirit  of  wine  and  cait^« 
"  together,  and  the  tlivcrfity  of  their  _^iiw«  i — of  nl*- 
"  ing  copper  to  a  very  combuftible  fubftaiice  ; — of  hW" 
"  ing  die  air  by  blowing  it  through  a  ral-hot  pipe,  * 
"  as  to  hum  wood ; — of  the  brightnefs  of  the  ''laaitd 
"  nitre  and  fnlphur; — of  the  burning  and  ^lainf^'^v 
"  filitigi  by  the  hil/i  of  m!rr***."  ~- 

"    ■  —  .-   lo  make  gl;ifs-bnhblcs  fwlfll    In  ri^^lj 
*'  much   condcnied;  — uf  glafs-balls  rifitlg  in  i  iuHf 
"  or  condenfed  air,  and  falling  in  a 
*'  rarefied."  ,     " 


f^\ — f—  Of  generadqg  air  by  conofive^penftrpuios  pot  ^Pfflr'.^ 

of  fermenting  liquorsy  out  of  water  ^d  otb^er  Iktuois  "  "'^ 

By  heat,  and  hy  exbauftion  9 — of  the  returning  of  fuch 

air  into  the  water  again ; — of  th^  vaoifhing  of  air  into 

vater  exhaufted  of  air ;— ^f  the  maintaining  an4  iil- 

oreafing  a  fire  by  fuch  airs ; — of  the  fitnefs  and  unfit* 

iie&«f  fudi  air  for  refpiration  > — of  the  ufe  of  ^ir  ia 

bitadung."— «-^o  try,  how  long  a  mm  can  live  by 

i^xpiriiig  and  infpiring  again,    the  fam^  airj   to  try, 

^whether  the  air  (o  refpircd,   might  not|  by  fcvenil 

meamf  be  |>uriiied  or  renewed ;— ^to>  prove,  that  it  is 

not:  die  cold  nor  the  heat  of  this  refpired  air  that 

dKiaks."—    - 

a   .  ..     ;  of  the  quantity  of  frcfli  air  requifite  for  the 

life  of  a  refpiring  animal  ;r— of  making  air  unfit  for  re. 

:4)tiBUon,  by  fatiating  it,  by  fulFering  candles  or  coak 

to  bum  it,  till  they  extinguiOi  thcmlelvcs." 

^*  Experiments  of  including  living  animals,  and  kindled 

coals,  and  candles  in  a  large  glafs,  to  obfervc  which  of 

diem  will  be  firft,  cxiinguiihed." — 

*.*  —  Of  the  living  of  creatures  by  faflitious  air*." 

tWhoever  reads  die  detail  of  thefe  experiments,  mull 

ribrprized,  that,  when  the  modern  chemical  difcovcries 

Wt  (o  nearly  hit  upon  ;  the  progrcfs  of  that  branch  of 

race   (hould  have   been  interrupted,  till  fo  late  a  pe- 

id..    But,  in  trudi,  the  attention  of  Philofopheis  was, 

M  after,  fo  entirely  drawn  by  the  extraordinary  difco- 

ries  and  inventions  made  in  what  is  called  Natural  Phi- 

S^pfay,  that  the  profccution  of  chemical  enquiries  was, 

ji  gnrat  mcafure,  forgotten.     The  alchemifk  had  made 

*  Spntt's  Hiftory  of  the  Royal  Society,  page  9x5  to  at 9. 


^^Inr  tfie  worid  flck  of  die  talk  about  CHaniftry.    Aai4 

fbphers  were  of  confequence,  compelled  to  tnm  i\- 
legaid  upon  fomcthingthat  was  lefs  impotwlar.  Had  i;  ■ 
adiemr)leidielabotiniofdie.^^9dein^cSoyalS«ic.i  . 
london,  mull  have  anticipated  the  ^coverics  on^voiu* 
Never  did  a  coin|Jaiiy  of  I^ilofopbcn  with  (o  murli  ct 
gUftdin  dtdddi- 'chafteA^  by  re^dtT  iHS  common  Ih^ 
otnirilh  fndi  compietienfivevioivt'  of  Scienes  and  tf  Ai^ 
enttr  upon  the  ddlgn  of  improving  both  Art  and  Science 
l\  .PIfnricrtoaiBicltOiratetltc  coiulilionof  huiiian  )ifr.  'niai 
:j..  31**  *)rfidar„hoV  much  they  did  within  a  very  ftw  vat, 
'  '.''jj'',^»,"^:birnpQf&blc;.npi;tO;WOSd^t^hatfo  little  Aoddliai* 
t(n&,£ince,ac^ORipliihed  in  tbo  Sumc  tra.^  of  difcemf 
ft  Sfott's  Hiftory  of  the  Boy»lSotie(y"— is,  io bA  at 
fyoBti,  pne  of  the-  nobled  produi^igna  tiut  ssvage^ 
bn^iiage  cati.boaft.  k  ia  the  ^iCgrmc  oCov, <im0fft 
that  it  ha&nOtpafled  thr<High'more;thapfburedttiAi^lil. 
thu  it  ia  not,  at  pieieat,  more  generajly  nU.     .iiicd 


Af^/fl;  fr^fs^fr,  J^c* 


APPtT-iDlX  THIKD. 


BWIfT   nUMFORtl's   TH<OHT«.   WHICH   KBPREr 

mi  Brinln  In'iMnicittary  KnvVMMtfi^to  ttMp^ 
I  patriotic   labours  and  Jifciivctieft  of  SitCc 
■.  lAMIN   ThOM?P0N,    CeUTII    RoMroR0.       Of  thCe» 
.lurnpht-rs  of  the  prefent  age,  I  know  not,  (hat  any  one 
■.  Litiu^iiL^i  more  diligently,  or  with  better  foccefs,  to 
■ri-,1  ■.  Flu.-  .niplicaiioii  of  the  principles  of  Science,  to 
I  ■.oii:  !'ic  mod  iifchil  arts  of  life.    He  has  been  rfpfr* 
iy  ft>t«f-ful  in  teaching  a  !Ww  (KconorOy  in  tlic  lifil 
t  wcI.     Ho  haSi  nt  the  fame  time,  pTopofed  a'neUr 
'  I  inc  in  lefpcS  ii>  the  general  nature  ami  action  of 
This  Joftrioc,  I  (eel  myfcJf  under  a  necelEty  of 
i    r.ng. 

'  '<■!,  if  I  rightly  undcrfVand  him  ;   "  TTiat  Heat, — ■,; 
i.iiRic, — or  Phlogiston — as  I  have  ventured  to"" 
rr-  it, — cannot  pafs  from  one  particle  of  water  to  an-uo 
' .  that,   in  truth,  heat  is  generated  by   ftiiSion  for 
ch  it   ii   iinpoffiblc  to  account,    othcn*'ifc  than  by 
:  iling  heat  to  be  a  mete  modification  of  motion," 
I  I'linJt  thefc  doflrines  very  incorrcfl.     1  would  cx- 
L-  !hcm  by  the  following  rcafonings. 

f  wkier  be  a  aoa<eondu^or  of  Heat,  Caloric,  or 

D;  dieo  Heat  camioi  pafs  from  one  iNDivist- 

Q  (]  3  8t.B 


*■ — '""^  fiom   one  io31virible  pariide  of  water  to  awnScTT 
.' '     H«mii"it':» nothing  but  an   elementary    particle  o^  \ 
Sdt'i'fibk"^  ever  be  imifi->rnily  hot.     A  glaiule  of  water, 
puticlci.    [jo,^  L^  a  5}iing  iinpoltible.     Except  m  inilirifiblc  p*ia 
y-ater  can  have  no   part  in  the  ordinary   traiifinilH 
\    ^  beat,     tinlefs  in  a  minute  fubJjvilion  in  whiih  w 

(►    •  bchqld  ii,  water  cannot  enter  into  any  of  ibofe^Q*^ 

phcenQmena  of  the  unlvcrfe,  in  which  it  is  accouniedb 
a      aieil  ciniaent  am!  confpicuous  agent. 


£J<' 
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mt&kJaRuMFoRD  feems  to  have  entered^ 
per  tm  en  IS,  without  confidering  what  a  particleof  » 
and  to  tiave  thought,  only  of  [he  finalleft  perceptible  g 
He  took  a  ihing  for  granted,  which  was  uticiiy  ioc^ 
patible  with  the  truth  of  the  theory  which  Ue  ynt  H 
build  upon  it.  A  globule  of  water  was  that  porOpn  ■ 
(he  fluid  which  he  fuppofcd  to  be  incapable  of  commtnv- 
eating  its  heal  to  another  globule.  But,  cvi-'n  a  ^Tw* 
is  itfeif,  a  culkfiion,  perhaps  of  tnillioiis  <■{  pankfcfc 
amongft  which  there  muft  have  been  an  intcrcomminii- 
cation  of  heat,  before  the  whole  globule  could  be  of  ^' 
common  temperature. 

2.  None  of  the  experiments  upon  which  C — '  ^ 
hiFOR.D  and  his  followers  have   cndtravoui'. 
thctr  opinion,  were  conduflcd  with  due  at^.    •    ■ 
never  conCdered,   that,  if  they  fpokc  at  all.  i:  wr.i.  ■ 
of  an  indivifible  particle  of  water,  they  fliouU  T;- 
Wliile  pretending  their  experiments  with  a  t-aft  pon-^ 
sppaiutus,  and  with  great  minmeacfs,  they  bare  »'**J' 


^t^  ^ 


p^  many,  of -the  moft  knportant  things,  entirely  out  gfAppcnJlL 
opilderation.  They  have  fuppofed,  that  heat  or  caloric 
ad  a  tendency  to  a£l  downward  e(jually  flrong  as  its 
^ency  to  adl  upwards ;  a  thing  perfeftly  contrary  to 
U  fcience  and  all  experience ;  fince  the  a£lion  of  Heat  or 
laipric  pr  Phloglilon  is  ever  diredlly  in  oppofition  to 
1^  gravitating  adlion  of  other  matter.  They  have  ufed 
ftjangely  confufed  medley  of  the  technical  language  of 
Jc^icity — which  is,  at  bcft,  highly  improper, — with  the 
inguage  of  Chemidry,  and  with  tliat,  yet  more  inaccU'* 
ite,  of  common  life. 

3.  Count  RuMFORD  is  much  at  alofs — to  underftaud       j. 
•whence  comes  the  heat  that  appears  to  be  generated  by  the  ficai* 
ifliOQ  ? — He  produces  various  expeiiments  from  wbidi ^r°"*  ^"^' 
:   deciuvely  appears,   that,   even  a  boiling  heat  may  be 
roduced  by  the  friction  of  one  folld  metallic   furfacc 
»inu  another.     It  is  known,   too,  tiiat  burnmg  and 
aine  inay  \fc  elicited  by  the  long  and  violent  rubbing  of 
wo  i(licks  together.      Experiments  have  been  likewife 
lade  by  others  from  which  it  appears,  tliat  an  extraor- 
iijary  accumulation  of  heat  may  be  conimandedi  even 

V  fii^ion  in  vacuo. 

ft"  •• '.  *■','  '  ■ 

fiiit.  of  all  this,  what  is  the  genuine  refult  ?    That  a 

I  r » '  f  1    .  •      ■    ■      • .  .  -         *»  • 

gttru&ion  of  aggregation,  extending  even  to  the  minutdt 
iQlc<;uIes,  contributes, — as  mechanical  agency  always 

■  ■ 

pe8» — to  fome  important  chemical  changes  «in  the  tela* 
OIK  between  caloric  and  the  fubdanccs  containing  it:.  , 
'That,  the  attrition  of  which  wc  here  fpeak,  .fcits  « 
Dcityi,  all  that  Heat,  Caloric,  or  Pfilogifton  which  was 
pnt^ined  m  the  aggregation  of  thole  cxceediiigly  miaute 
oitKdcs  which  the  fricUon  divides  * 

ri 


at 


n 


repreft  it  from  malcin^  id  efctopbllatttkife 
jqismfit%  of  U7:^acfitUc.Dr^.gait&d)l 

.fi»I*  a.gi»«P  5MI|Ki9;<tf=^«tMfgtal,r  1 
ti(»i  or  gazification  of  the  fame  qnuititj 
toF  by  fae^tfFQ^Kt^  feoailimin^Mm 

,^pid  agiia  b]^  coapniiK  the^'ixi^^'vn 

.^  fwne  q<HmlJi|tr<(f  guffrAtdoc 

i^B^fiet^Aft  itQWfwflltfal  of  thrJatent  i 
— proW>]y  in  tbe  (frcAntiot-andsr  cv 
*^Ae4p|9fi9  o£caohbodyM^qDai 
4iat when liBft  bewe  )UnL  ■ttndai 


bikta  place,  id  the  iiriog;  <if  gilns  Md  aftiHny, '  afttf  Si  all'A^pa^Ht 

Ibita  of  explofion^  with  fadden  paihtSdon.  '  ' 

nrlf  Hs AT  be  merely  MOTioK;  then  «iq[hc  the  qnadtiiy 

of  (enfible  heat  to  be  always  in  proportioD  to  the  ^uanliiy 

b£  ttblion  which  is  excited.      Bat,  the'mbtionf  of  the 

liriiids  in  the  atmofphere,  infinitely  exceed  in  quantify, 

vhacever  motion  we  can  prodiice  by  fnOAari.    In  die  s^ 

nofpfhere,  then,  according  toCotmt  Rumfori>*s  fuppofi- 

lifB^  there  conld  be  nothing^,  in  any  region  of  ic^  bat 

emml -flames  and  {mouldering  fires. 

mif  Heat  be  meiiely  ifOTioN  ;  then  ought  this  Heat 

Ib-te  jnoft  ftrongly  perceptible  to  tfie  human  fenfes,  while 

Ad  mefim  is  oontinned.   But,  on  the  contrary,  the  human 

fehfe;ibeis  it  the  moft  after  the  fridlion  by  which  it  was 

nUdttd^  has  paufed* 

^.HiteAT  be  merdy  motion  ;  then  ought  motion  al- 

wmjft.iP  iQcreale  and  invigorate  the  adion  of  Heat.    On 

lild^^pntcuryy  the  condnued  robbing  of  two  (licks  upon 

i^e  «siodnsr^  will  often  extinguiih  that  very  flame  whidi 

ifc^yatfJcmB  rubbing  of  diem  together,  had  kindled.    We 

fee    fires  continually  extinguiflied    by' movements,  Ut 

Iriodling  up  into  lively  flame  and  intenfity  of  Heat,  in 

iMfequence  of  being  left  at  reft,  after  (he  fufficient  qilU- 

lityr  .of  Icindlix^  matter  has  been  brought  into  due  conitiA 

MJffc  die  fewd  with  the  accefe  of  f refli  air. 

o-/i|lk  -  Count  Rumford'fi  errors  feem  all  to'arifefiom  in-.^^' 


don  to  thefe  three  undemable,  univerfally  ackciovlr-iDcofiiiftnit 

m-  m        1    J     #*    •  With  COSBt 

Miged  doaruies ;  -  Rttmford'i 

dJ  lk.That:Heat,  Caloric,  or  Phlogifton  is  an  elaftic  fife.  Theory. 
ftuce,  fiifceptible  of  comprcffion,  and  exifting  in  glitter 
llUfliiirlfliilin  ia  the  denfe  than  in  the  fai%  fobftahces,  which 

■qptafliAy  u  myfterioo»cfacmical  upioo ;  -•  ■•  ^ 

|PHi,t  2n  That» 


■ 


2.  i:iiat,,WSAT|  ttt  tirciqa/^aMfts  whew  it.Jni»^| 
tfs,  in  boih  ,wa^Gr-A£b,  always  in  ojtpo^tioa  ^  :^  | 
gravitation  of  iOtLtei:  maucr  lowatd  ike  £ailli'i  tuUK: 
,  3;   That,  Heat  ail'i'S  "?'*"  ^"'*^'  placed  •*»*«: 
^(eT£  the  fpcciEf;  graytiy  oi  the  pans  of  aiij  fluul. 
are  thv  nuicil  to  it,   faOci  tlup  thi^Cc  .I'^aits  c;in  t 
jbeir  /urfi/iu  lieat  to  iln:  i/Wis  the  oexl  abyvc  ilw 
tbu»  [iio<*vcc«  tiitilf  .3(>ti«atanc£s  which  bsvc  J 
^bed  to  (he  aoo-raniluiflJQg.iwurc  of  £ui^i  uuj 
M  heal. — Ceurit  ltvMFoa.D  has  atiriJituol  mo(c^(i| 

or  ele6lrical. 

It  is  iutpuiliblc,  hcic,  to  <lcfcc»4.  lo  lU)  dv  ^ 
fiouui   KuMk^^Kji's  experiments.      Bui»  tbcr 

Count  RuMfORD's  book,  who  catnu  i;)  iii^a 
ias  been  here  lUtcd,  and  flurpty  icjiuflL*,  vi\f 
«re  or  arc  not  circutnlUncca  ove(laulu.-<l  ta  the  | 

Tclaiiojis  ot  his«xperia:ieut&,  uill  callly.iEc.  tb't  <J 
Afford  jio  tiudy.  pbilofopbicjl  t'tiuudation  fu:  ihej^ 
,«h)ch  ibcjr  Author  has^aaflc^vomcJ   to  cAii. 

a.  Elefcitc.ci«iuig  ibis  article  itjuay  be  piojKiJi 
what  iccou  to  J>e  the  true  {ueocp  ;t.cljKive  io  t^Ci 
Mi  follows. 

I .  There  oic  only  two  {avs  of  nwter  in  t 
terccfioal  (yilcDi; — uoe  \\hicli  gtaviutes  hota.  I 
towaitis  ibe  centre  ol  the  K^ith, — anotlicr  wh: 
tatcs   from   die  Earth   lowarils  tlic  ceuuc  of  I 
.Thc^fWu^U' Utife  isIiEAT,  Calokic,  orJ^iiLfl 
:ros  :     llic  /It//  tumpiclik'uii:!  a)l  oL'tcr  loiTs  of  a 
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^^tll  The'tenaency  of  Heat  towsnfc  the  Son,  yrodgca  ^f«*-"^ 
mk  ceniripttal  force  of  our  plnnet :  Tlie  oppofite  tendency 
■JT  other  matter,  prodtims  its  cenrrifugal  force. 
''_#.'  Hiere  (wo  forts  of  maiter  are,  by  ihe  lawi  of  iheir 
Hntloations  and  difanions,  maintained  in  a  confbuit  eqoi- 
H^n'm  of  their  general  energies. 

^%.  If  Tieat  Were  not  combtnable  with  orfier  matter  in 
Mift8  chemical  union, — if  it  were  not  even  more  or  left 
V^&  to  mechanical  agency ;  it  would  quickly  efcapb 
ttdt^ly'away  to  its  proper  centre,  the  Sun ;  and  the  pre- 
mf  connexions  and  de]Kndend&^  between  the  Karih  waA 
^aa  would  be  of  confcqiience  dilTolved. 
■  5.-liEAT,  theretbrc,  exills  in  combination  with  all 
iRvCi  of' other  matter  In  gafti,  the  comlmiatinn  is  die 
fitofcft  and  the  mofl  ealily  dllToIuMc :  Infuids  it  is  fome< 
irbiftWrscarLly  dilToIublc:  \a  fol'idi,  it  is  not  to  be  de- 
layed without  a  deflrudion  of  the  foliJ  "ag^egatitrn, 
jiriiapi,  even  to  the  frparation  of  the  minuted  particles. 
fiie  nature  of  the  combination  is  confiderably  af&Qtid 
iyrtie  ftate  of  the  matter.  In  gafes,  there  is  an  expan- 
Ko;i  of  the  heat  as  of  the  gazeous  bafis :  lu  liquldi,  the 
ElEAT,''as  well  as  the  other  matter,  is  moredenfe:  la 
ft£db,  the  comprcffion  of  the  Heat  is,  again,  exceedingly 
enhanced.  That  Heat  may  be  a&xA  upon  by  mechoni- 
^^gcncy,  no  perfon  can  doubt,  who  obferves,  how  we 
confine  it  within  n-alls,  concentrate  it  by  bHrning-glafleEt 
tbcmnutate  it  by  reverberating  furnaces.  Thcfe  fa<9$ 
Cnficiently  eflablifh  the  do^ne  of  its  elasticity. 
How,  indeed,  Ihould  that  be  oihcrwife  than  elastic. 
Which  is  itfelf  the  grand  caufe  of  elasticity,  in  all 
other  material,  bodies?  But,  if  ihe  doiSrine  of  the  elasti- 
city and  compressibility  of  Heat,  be  once  admitted; 

aU 


True  BoSfrintt  ^e, 

difficulties  concerning  the  produ£Uon  of  Heatbf 
1,  will  find  an  cafy  folution. 

f).  Heat  is  never  fenJibU,  unlels  in  ils  tianGtioni 
of  one  combinaiiun  into  another.  But,  in  ccitain  hud  | 
and  tenacious  bqdi(;st:  lt£  pallageiout  oC  one  combintneo 
into  another,  is  apt  to  be  conliJcrably  retarded,  Catim 
pariiui,  ii  will  pafs  f:  fcnfible  ftait,    more  or  IcJi 

quickly,  in^thc  iaycrfi,  wtion  of  the  denfirrtt^Ae 

medium  ftrcfenied  to  it. 

■J.  Boilicsare,  eauu,  / 
Coniittilai s  of  Heat,  in  i 
tfvclv,  more  or  lefs  fufcc^ 


'bus,  moce  or  lefs  fit  lo  k* 
lOftion,  as  they  are,  tefpA* 
'  of  g.izeou*  cxparrfion.'  Or 

rather,  the  eoniluniKg  Jmwrr  vfhdifi  in  rtj^uR  «  HtAl? 

— is,  in  tht  campiund  ratio  a  '  tAeir  txjsAnJihUity  ■mi'Mi 

ptVitr  of  rela'itmg  Heat  by  compr/ffinn.  "'    '*  ^ 

a.  Heat  may  be  confidcred  as  tlie  folc  untwiWffi 

vent  of  all  other  bodies.  '  '  ■'''"  "** 

9.  There  are  an  infinite  mult'plicity  of  fafls^awi* 

ing  Heat,  which  remain  (lill  to  be  invtfti^aica'. 
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(TAT  LIMTE  IS  OXYGEN  IN  A  CONCRETE  STATE. 


Jo.-'".-;-  ■    .   . : 

^  -d^  courfe  of  the  laft  Book  of  the,  foregoing  vyork,  il^ 
If  bef^l  thrown  ouV  that  Limx  x%  nothing  but  Oxygen.. 
f^GOQcrete  ftatc^,  Th,e following  are^the  fa£ts  and, fug;-, 
(^911$,  jupon  which  that  Opinion  is  foundcdi. 
I.  All  the  late  difcoreries.in  Chenuftcy,.  lead,  us  to^rc-^^j^^j^ 
|4  d»e.  Solid  and  tlie  Gaseous  fi^bfiaoces  as»   in 
any  inftances,  mutually  convertible,  by  means  of-t^eatis 
|<f4u 'Ga&s  are,   either  folitarily,,  or  in  cornpofitign, 
Dcrefciblc    Diamond f  one  of  the  moft  impenetrable; 
bAances  with  which  we  were  acquainted,  has  been  re^ 
Dtly  found  to  be  entirely  gazeBable.     There  is  fcarcely 
J  folid  fubfiance  which  may  not  be,  eicher  in  combi- 
don,    or  in  fufpenficn,  brought  into  a  Gazcous  form. 
Uf  General  analogy  affords  indeed  no  particular  reafon 
induce  us  to  think  Lime  the  bafis  of  Gas-Oxygen  ; 
t  it  prefents  a  poflibility  which  may  induce  us  to  give 
sdit  the  more  readily  to  any  fafb  w*hich  ihall  feem  to 
d  to  fuch  a  general  conclufion. 

[L  All  the  Bodies  in  Material  Nature,  may  perhaps  be       1. 
ided  into  Bodies  Combuftible  and  Bodies  lncombuftible,^^J*^j,*jJ(jjy^ 
Matters  capable  of  entering  into  dire£l  combination  with  *"^.|^"<^<>««*- 
ygen,^ — ^And'  Matters   which  are  not  fufceptible  of  any 
i^^l^W)    J^ow,  the  only  bodies  which  can  be  con- 

fidcred 
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fr*^Ty^Mcred  w  I»ctmimfiitk  or  U*aieyj;niahi£., — tn^-. 
PooOi,  Soi,  the  E»dtt-Ahimim — Silict — sod  lb 
Evdn  aCuc rardy  net  witk,  buf  diflinguilbnl'N 
&v  bf  the  (jaalitksaDil  tiguics  uf  cJic  m-4itraJ  la 

nL  Whaicrcr  me  &t  of  tlic  ntbcr  iubftsace 

.dnU  poinp;  bnd  ti  diSoiIc  to  conclude  oiUaae*} 

\  ^^'*^»PJ  Soda,  that  ibcy  are  Vnoxygenablc,  in  codisili 

aoTctMiiTarktT  of  iuaii3  to  Oxygen,     LiME  iv 

cobr,  ippean  often  to  bA  ncsrl^r  the  fame  put  ii 

bintttora,  as  OxVGEK.     Lmt-^eatrr  has  much 

•gntcT  of  an  acid,     li  can.  hardly  be  doubccd,  \m 

1^  ——  pnkduca  Cubonic  Act^  from  Catbtm,   ']\A  bv.Aa 

'~  btriHon.  Cloihet  arc  whitened,  in  Ucrachiiig,  by  dM 

of  Litne,  juft  as  by  thai  of  Oxygen.     The  re£ifl 

lime  to  the  Bflioo  of  liie,  (Irongly  refemliLcs.  Hut 

Oxygenated  fubftancf.    In  in  fcpticitv  ia  cetlaia: 

lad  its  anii(c[>ncity  in  fome  oihai  s,  tJina  \\ieHm  i 

remarkalily  fimiiar  to  that  of  Oxygen  and  die  ce^ 

into  ^nch  it  enters.  ,    r, 

4.  IV.  We  knosv,  that  vrgetak't  r^/T/a,— diat,  j(tc 

•»«fo»«ed '"'™  '''s  ^^^^   <^f  '1"^   whale,  which  bat  a  canfd 

""*'■*■*-  analogy  to  vegetable  refms, — that,  the  faffaJMi^ 

which  it  has  been  lately  found  poffible  to  pr(Kiml|i 

je^ng  the  mufct^  fubftance  of  animal  bodio 

■Aioa  of  rsnning  Tvatei-,  aiid  by  raiijog,  after  a  t 

tiinc,  the  remains  of  animal   bodies,  ftoia   the  gl« 

tcnain  botying  groundsj — that  ihcfe  fuUlnnces  coB/t 

brdrogen  and  carbon  with  perhaps  fome  ihuli  tena 

<if  azote,  and  with  an  addition  of  OKVgen. 

KoW,  from  tlie  experiments  of  Mr.  CaooKS  of  , 
Imrghi'it  ^)pean,  chat  the  bodiet  of  heniogK  to^ 
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flies,  treated  widi  lime,  afford  a  fort  of  animal  Pefin,-Appcii.iv. 
OC  onlike  to  wax,  and  certainly  confifting  of  hydrogen 
Md  carbon  with  an  addition  of  Oxygen, — a  fubftance,  in 
bomj  which  is  adapted  to  fccure  many  of  the  puipofiis  oP 
rax  or  fpermaceti.     How  could  fiich  a  fubflance  be  pro* 
toced  by  merely  treating  the  bodies  of  fiihes  with  quick* 
mtf — iinleA  quicklime  were,  in  certain  cincum  (lances, 
onvertible  into  Oxygen  ? 
V.  Much  Quicklime  is  produced  in  the  bodies  of  if/f/-. .    S* 

Lime  of 

0/s,  ttii  in  Vegetables  \  yet  we  do  not  know,  that  eitlier  animal  and 
{taid^lime^r  Calcareoos  falts  of  any  fort,  are,  ordinarily,^^^7cK  * 
kktai,  as  nourifliment,  into  either  the  one  or  the  other. 
Sift  IheRs  of  marine  Animals  are  fo  remarkably  calcareous^ 
ilU- itfaiiy  ingenious  philofophcrs  have  conje6lured  calca- 
BMb  matters  in  general,  to  derive  their  origin  folcly  from 
Ife  -iypenition  of  the  organic  fun£tions  of  thefe  and  other 
Htaials.    Lime  is  the  bafis  of  animal  bones.     It  enters  as 
ftiingredient  into  the  urine  of  moft  aYiiraals.     It  is,  in 
bdi,  £d  eminently  an  animal  produA,  that  there  Js  not, 
t  khis  moment,  a  doubt  among  philofophcrs,  but  there  is 
^^imary produ^ion  j/'LiME,  ty  the  organic  functions  of 
UmalSf  in  general. 

Klfow,  if  there  be  a  primary  produftion  of  Lime  under 
ioiorganic  functions  of  animals ;  thefe  fiinAions  mud, — 
MUs^— HCteate  it  from  nothing, — or  clfe,  extract  or  modify 
Mtom  feme  fubftance  which  is  brought  under  them  eithcf 
^  att/drfition  at  the  (kin,  by  inhaling  into  the  lungs,  or 
^  yitaUswing  into  the  ftomach.  All  the  fubtlances 
Alfeh  '  animals,  in  any  manner,  take  in,  as  aliments, 
he  fubjc£t  to  be  ultimately  refolved  into  oxygen^  carbon j 
}H^^i^9  3i^d  azote,  widi  perhaps  feme  acid-bafis  and  . 
ifaie  occafional  portions  of  alkali.  The  acid-bafis  an4 
t»;{  tlic 
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Am  iv.die  alkaU  are  need  ia  tbe  uiutuwiW,  : 

at  tbe  Ikis,  or  in  the  penatacady  fi]nd|«na  of  i 

bo^cs^     Bmt,  if  we  toa^Jtr  wJktt  «  fmMig 

mm  mtMl  uher  amims/s  uttt  ijat  tktir  Mlit  ai 

«arf  iffatatitw  at  tie  langs,  as  wtU  as  by  ^firji 

fluu  \  v/ejkailfind  k  t»  be  mtuk  mart,  th^m  em 

fixed  or  earned  off  by  tAt  ixawiH  Jecretinu—nMle/i 

feelf  fixed  and  caaereted  ix  tie  Lime  of  tie 

again,    wc   cooGiiet, — how  vaft  die   diftrencc 

between  tbe  fame  quantity  of  Oxygen  vhen  it 

and  when  it  is  in  « (late  of  concretion ;  we  (ball 

btitfied,  dot  the  pottion  of  the  Oxygen  takes  jl 

animal  frame,  of  which  die  confomptitHi  cannotl 

wilcaccoimtcd  for,  is  exafJly  taken  up  in  the 

the  hom-s  and  ihc  offfoua  pan  of  the  excrement.    1J> 

Azote,  the  hydrogen,  the  cailion  which  wc,  in  tuM 

way-!,   ukc   into  the  body,  are  wholly  either  fisd  ■ 

fccrctcd  in  excrement,  in  a  manner  which  we  can  tStie 

cntly  underflaod,    and  accurately  cAimate.     BdiJe^  (■ 

ihc  nature  of  every  onu  of  thefe  dircc   fuhllaocei  *C 

know  enough  to  be  fatisiied  that  Litne  cannot  be  fetW| 

hy  the  concretion  of  any  OT^e  of  thrm.  There  rcmajtt  Aeh 

r:>iv  the  O.xyjeti,  to  the  cuiicretion  of  »hich,  the  4(i*^ 

the  Lh.ii:  in  the  bones  can  be  rcferri:d. 

O-w'KM,       ^^'  ^■'''■'  *^P*"i"i  with  wonderful  force,  «i 

.'!  LiBK  u  nure,  to  quicken  vegetation,  and  to  fertilize  (mk 

iright,    oiherwifc,    prove  barren.     Many  theorin 

been  at  cifferent  limes,  offVitd,  to  account  for  die 

hzii-.g  powers  of  Lime.     None  of  tht-m  !v»s  been 

fatisttcli'tiiy  to  agree  with  the  piio^iiomcna.     Iti 

dcf:ru£tion  of  other  vt.'ge[ablcs  than  ihofe  which  it 

Kourilhi  its  power  to  abturb  fuperfiuous 
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Q  of  neuoal  iaits  fuppiying  azote  or  carbon;  areAppeii.iv* 

rrly  inadequiate  tor  explain  its  extraordinary  fertili- 

rgtes.    Nothing  but  Oxygen  fupplied  in  extiaor- 

ibnudance^  and  yet  with  a  proper  intermixture  of 

'  elecnents  could  contribute  to  promote  vegetation^ 

anxier  in  which  Lime  always  promotes  it.     We 

the  rather  inclined  to  entertain  this  opinion, — ^if 

^  that  the  growth  of  vegetables  is,  cliiefly,  a  pro^ 

radual  Oxygeuationy — and  their  ripening,  again,  a 

rf*  de-oxygenatisn.     Is  it  not,  then,  probable,  that 

;  which  fo  eminently  promotes  vegetation,  pAfles 

vegetables,  as  a  principle,  and  in  pafling  into 

by  the  fun£iions  of  vegetative  life,  rcfolvcd  into 

feCdcs,  the  atmofphcre  over  (Irata  of  Limcftone, 
that  falutarincfs,  which  is  only  to  be  expeAed, 
ere  is  commonly  an  extraordinary  proportion  of 
fen  or  vital  air.  A  -Dr.  Mitchell  of  New 
aidft  foroe  very  inaccurate  chemical  notions,  has. 
It  juftioe,  reprefented  the  ufe  of  Lhnejione  in  pa- 

fireets,  in  building  &c.  as,  toning  to  prevent 
Hon  of  the  yellow  fever,  and  of  whatever  other 
riginate  in  a  deficiency  of  Gas-Oxygen.  But,  it 
ible,  that  Lime  (hould  by  any  of  its  other  known 

accompliih  fuch  an  effef^, — unlefs  by  an  infen* 
rerfion  of  it  into  Gas-Oxy^^cn. 
The  .origin  of  the  Fixed  Alkalis  is  confiderably 
s  to  what  is  iiere  reprefented  concerning  Lime, 
celfary  to  repeat,  in  how  many  of  their  qualities, 
.  coincidence  of  Nature  between  Lime  and  thcfc 

They  are,  all  equally  incombuJiibU^  &c.  Now, 
:ly  know  of  any  fixed  Alkali,  whether  foda  or 

Rr  potafli. 
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Appea.IV.pota(h,  iwhich  has  not  its  origin  under  die  fiinfiiMi 
vegetation.    It  muft^  of  courfe,  be  a-  produA 
from  Hydrogen^  Caibony  Oxygen,  •or  Azote,  die 
ments  of  vegetable  fubftance,  either  feparately  m 
combination.      If  cither  Carbon,   Hydrogen,  or  kaM 
were  the  element  from  which  the  alkali  of  vcgetaJfai  il 
daborated ;  then  muft  this  alkali  retain  fo  much  of  Ae 
nature  of  the  element  from  which  it  was  produced,  asli 
be  dcJlrtullbU  by  fire.     But,  neither  foda  nor  poaflk  il 
Icnown  to  be  de/lruiSible  by  fire.     We  may,  dieiefaRh 
infer  (hat  neither  the  one  nor  the  other  has  its  foranUl 
from  Hydrogen,  Carbon,   or  Azote.     There  resnH 
only  Oxygen.     Can  it  be  unrqafonable  to  coocludei  iW 
Uie  Fixed  Alkalis  are,  as  well  as  Lime,  particular, 
crctc  modifications  of  this  fame  fubftance  ? 

IX.  In  the  whole,  this  body  of  faAs, — (a£b  iriliA' 
have,  in  their  favour,  not  the  force,  fimply  of  ooeortvt 
eyperimcnts,  but  of  a  mod  extenfive  and  unqneftionikll 
experience; — ^are,  indeeJ,  fufficienf  10  render  \\  esKW  ■ 
ingly  probable,  that  Lime  and  the  two  Fixed  Alkalis  lie 
but  ilifFerent  modihcations  of  Oxygen  reduteil  into  1  con- 
crete (late ;  yet  do  not  fuUy  eftabli(h  this,  as  clemeniarf 
fcientific  truth. 

It  is',  however,  probable  that,  if  a  mixture  of  Lmi 
with  fuifihur^  carbon^  phofphor^  or  hydrogen,  might  be 
expofeJ  to  the  uanoft  pofliblc  intenfity  of  Heat  for  a  tcry 
long  fpacc  of  time ;  the  truth  of  this  matter,  would,  thei, 
be  finally  and  deciCvely  afceruined.  If  Lime  be,  indeA 
only  Oxygen  in  a  peculiar  ftatc ;  then  would  fuiph 
acid,  carbonic  acid,  phofphoric  acid,  or  water,  be 
mately  produced  in  I'uch  an  experiment.     If,  on  tSe  otki 
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ne  be  not  a  concrete  modification  of  Oxygen ;  Appen.!  v» 

lid  no  fuch  produ£b  be»  chuSi  obtained. 

:be  Fixed  Alkalifi  iimilar  experiments  might  be 

icd. 
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.^ —  Ouke  of,  cxpaitneBU  on  dtanoadl  nmln 

bU  commiad  — — ■ 


V. 


-  when  foond 

-  oxydcot  — 

-  ill  comhinotinnf  with  icid* 


Urlnot  cbcmtciJ  an^yfit  of  ibs 
IBci  of  wafer  — 
— ~  ij  pbafpbor 
of  mang»ncfe  m 


mi,  IK9SX.: 

Wcft.Indu  cttltnre  o£diefiigar-cuw  - 
Wcdsewood't  pyroiDeKr  -- 

Wl^tanalyfiiof  — 

WUie  Iron  — 

WUte  fubiitn>tcd<H7de  of  antimony 
VIdcs  from  common  fruin 
^no  from  pupe<__  — - 

Wise  from  melt&t 
VPli^ov,  maib  of  gold,  fonnd  at 
Wtoian'i  milk,  proportiou  of  iagtt  ^  ^ 

Woid  nfe  of  in  djreing  blue  —  | 

Wood,  OT  Ligoeou)  Matter,  aa  iminediate  prindpk  <i  ; 
Tegctablu         '_  —  I 

Won,  boiling  of  —  —  i 

Writing  Ink  _  _  j 

y.  t 

TDRIA  in  Friuli,  affbrdt  an  ore  of  inereury  -M 

YdtA,  ufe  of  in  brewing  ^  ^J 

Yellow,  dycbg  of  —  —  J 

z. 

.  ZAPFRB  —  .                  —                4 

■      '  —  reduOioa  of  it  to  metallic  cobalt  ^ 

Zinc,  hiftoiy  of  —                      «>           i 

■"     charaflerK  of  '  —                   — '                    ■ 

— —  re-affioni  of  ^               _•         'j 

— —  oxjdc  of  ■-                   —              '  'i 

.1  III.  floweri  of  -■                        ■«         ..j| 

—      ■  ufM  of  — •  mm  ,.    i 

-■•f—  It*  combination  with  filvtr  —  j 

frinudby  J.  &idci,  No.  jCfLinlfrBritiia.        ■'■'•* 


